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LIST   OF    GRA.NT8    MA.DE    FROM    THE    RESEARCH    FUND 
DURING  THE  YEAR. 

£5  to  J.  B.  Cohen,  to  continue  the  study  of  bromo- and  chloro- 
toluenes  and  their  derivatives. 

£5  to  J.  McCrae,  to  investigate  the  optical  activity  of  derivatives 
of  active  aec.-butylamine. 

£10  to  J.  J.  Sudborough,  to  continue  his  research  on  steric 
hindrance  ;  and  derivatives  of  trinitrobenzene, 

£15  to  R.  S.  Morrell  and  J.  M.  Crofts,  to  continue  their  investiga- 
tion of  the  action  of  hydrogen  peroxide  on  carbohydrates  in  the 
presence  of  ferrous  sulphate. 

£25  to  J.  N,  Collie,  to  investigate  the  production  of  mixed  tertiary 
phosphines  and  phosphonium  bases ;  and  the  preparation  of  condensa- 
tion products  from  the  sodium  derivative  of  diacetylacetone, 

£12  to  T.  S.  Patterson,  to  continue  his  research  on  the  optical 
activity  of  compounds  in  solution. 

£15  to  A.  Lapworth,  to  investigate  some  a;3-unsaturated  ketones, 
acids,  and  allied  substances. 

£10  to  A.  W,  Harvey,  to  investigate  some  asymmetric  substituted 
ammonium  compounds. 

£25  to  F.  Soddy,  to  investigate  the  spectrum  of  radium  emanation, 
and  the  nature  of  the  a  projected  particle,  and  the  ultimate  products 
of  the  disintegration  of  radium. 

£10  to  J.  Wade,  to  continue  his  investigation  of  the  cyanogen 
compounds  as  bearing  on  the  mechanism  of  the  interchange  of 
radicles. 

£5  to  H.  A.  Auden,  to  investigate  the  experiments  on  heterocyclic 
ring  syntheses. 

£10  to  J.  C.  Cain,  to  continue  his  research  on  the  action  of  water  on 
o-substituted  diazonium  salts. 


IV 

£10  to  F.  G.  Donnan,  to  investigate  the  reaction  between  the  alkyl 
iodides  and  silver  nitrate  in  alcoholic  solution. 

£10  to  G.  D.  Lauder,  to  investigate  the  imino-ethers  and  allied 
compounds. 

£10  to  B.  Prentice,  to  investigate  the  constitution  of  1:5- 
pyrazolidone  compounds. 

i!10  to  A.  Slator,  to  investigate  the  reactions  between  sodium 
thiosulphate  and  organic  chlorides,  bromidts,  and  iodides. 

£10  to  S.  Smiles,  to  investigate  the  optical  activity  of  Kome  sulphur 
compounds. 

£25  to  B.  D.  Steele,  to  investigate  the  conductivity  of  solutions  of 
substances  in  liquefied  gases. 

£10  to  J.  J.  Sudborough,  to  investigate  the  esterification  constants 
of  organic  acids. 
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LIST  OF  FELLOWS  ELECTED  DURING  1903. 


Name, 


AbeU,  U  (bert  Duiicombe 

Adsliead,  Henry  Guest 

Alderton,  Gilbert  John    

Alton,  William  Lester  St.  John. 

Appleyaril,  George  Henry    

Appleyard,  Percy , 

Armstrong,  Edward  Frankland  ., 

Ashdown,  Herbert  Henry    , 

Atkinson,  Edwin  Hayles 

Atkinson,  Harford  Montgomery 

Attwell,  ilerbert  Moore" 

Aubrey,  Henry  .lames 


Badcock,  William  Cornish  

Bailey,  Harold  James  , 

Marger,  Geoige  , 

Barker,  Thomas  Vi|ton<l  

Bayly,  Harold  Goodenough  

Beadnell,  Charles  Marsh 

Beam,  William  

Bennett,  Colin  Noel 

lievoridge,  Wilfrid  William  Ogilvy 

Bhaduii,  K 

Bibby,  Charles  Drake  

Bibhy,  It.  Gordon 

Blaekshaw,  George  Neville 

Bliss,  Henry  James  Wheeler  

Blumaii,  Nicholas  John  

Bowen,  William    

Bradbury,  Samuel  

Branch,  George  Thomas  

Breiinand,  Henry  John  Wolverton 

Briilil,  Paul     

Bugge,  Erasmus  Ikobert  

Burghard,  William  Godsell 

Bury,  Ernest 

By  waters,  Hubert  William 


Cadman,  William  Henry. 
Calvert,  Harry  Thornton. 

Campbell,  Thomas    

Carrier,  Albert  James  ...  . 

Castell- Evans,  John 

Caudwell,  Ben  

Clacher,  William  

Codling,  Arthur  John  ...  . 
Cousins,  Francis  George  ., 
Coyle,  Benjamin  Claxtou 


Proposed. 

Noyember  5th,  1903.. 

March  5th,   1903 

November  19th,  1902. 

March  18ih,  1903 

January  21st,  1903... 
November  5th,  1903.  . 


December  17th,  1902. 

March  5th,  1903 

November  5tli,  1903.. 
April  22nd,  1903 


Elected. 


November  5th,  1903.. 

AprYl  22nd,  1903 

November  5th,  1903.. 


May  20th,  1903 

June  4th,  1903    

December  17th,  1902. 

April  22nd,  1903 

February  18ch,  1903.. 

March  5th,  1903 

November  5tb,  1903 , 

December  17th,  1902. 
January  21s.t,  1903  ... 

April  22nd,  1903 

November  5th,  1903.. 


April  2nd,  1903 

May  7th,  1903 

January  21st,  1903 

January  21st,  1903 
March  5th,  1903.... 
May  7th,  1903 


January  21st,  1903  .. 
March,  5th,  1903.... 
November  5th,  1903. 
January  21st,  1903  .. 
December  4th,  1902. 
January  21st,  1903  .. 


December  3ril. 
April  22nd. 
February  18th. 
Apiil  22nd. 
Februnry  18th. 
December  3rd. 


February  18th. 
April  22nil. 
December  3rd. 
June  17th. 

December  3rd. 

June  17th. 
December  3rd. 


June  17th. 

February  18th. 
June  17th. 
April  22ud. 

>>       >i 
December  3rd. 

>i  >f 

February  18th. 

II  i> 

i>  >f 

June  17th. 

December  3rd. 

>>  i> 

June  17th. 

February  18th. 

February  18th. 
April  22nd. 
June  17th. 

February  18th. 
April  22nd. 
December  3rd. 
February  18th. 
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Name. 


Decks,  William  Thomas 

Derwent,  Ernest  

Desch,  Cecil  Henry 

Divine,  Thomas    


Proposed. 


Eastwood,  Arthur  William. 

Edgerton,  John  Percy 

Elford,  Archibald  Sefton.... 
Ellis,  Henry  Kussel 


November  5th,  1903. 

June  4th,  1903... 

January  21st,  1903  ...  February  18th. 

February  18th,  1903  .  April  22nd. 

February  5th,  1908...  April  22nd. 
February  5th,  1903...      ,,         ,, 

December  4th,  1902..  February  18ih 

November  5th,  1903.  .1  December  3rd. 

Fairhall,  Edwin  Jesse  April  2nd,  1903    June  17th. 

Farmer,  Robert  Crosbie  December  17th,  1902.  February  18th. 

Fawsitt,  Charles  Edward Novembcr5th,  1903..'  December  3rd. 

Fletcher,  Alan  '  March  5th,  1903 April  22nd. 

Forster,  William  June  4th,  1903  December  3rd. 

Friend,  John  Albert  Newton November  5th,  1903..  ,,  ,, 


Elected. 


December  3rd. 


Candy,  William  Hunter ]  May  20th,  1903   ..  .. 

Gardiner,  Ernest  Alexander    i  November  5th,  1903. 

Gatehouse,  Frank  Brooks    |         ,,  ,, 

Gent,  Percy  William    '  June  17th,  1903  

Gough,  Henry   '  March  18th,  1903  .. 

Grundy,  Frank  Banies November  5th,  1903. 


Hall,  John  T 

Harmer,  Francis  Gerald  

Hea.sman,  Harold  Montague 

Hendrickson,  Arthur  V 

Hindmarsh,  Leonard  King.. 

Howaith,  John  George 

Howorth,  Franklin  Wise 

Howsam,  George  ..  

Hughes,  ?Mwin  Reginald 

Huyin,  Monng  Tha  

Hymanf,  Herbert 


Ibbotson,  Edward  Charles 

Jackson,  William  Henry... 
JenningH,  Walter  Krncst  ... 
Jones,  Alfred  Owen 


Kemp- Welch,  Manrice 

Kent,  Tlioroas  Oliver   

Kerr,  James  Stewart 

Kielty,  John  J 

Kin,  Thein 

King,  Frank  William  George. 

Kirkby,  Willium  

Knignt,  llarlt-y  Fanrutt 


lAing,  John  

Lnniplough,  Fiancis  l..iwiiiii  Krenird 

I.iiwri'iirr,  ili-nry  Willinia  

Uadix'ttrr,  llurtdd  DuiT 

Lc  Itnn,  GfrrniMC  

Lcea,  Frodrrick  Herbtrt 


November  .Ith,  1903. 

May  7th,  1903  

November  5th,  1908. 

January  2l8t.  1903  .. 
Novenil>er5th,  1903. 
January  21st,  1903  .. 
Fel.ruiuy  5th,  1903.. 

June  4th,  1903  

DecomWr  4th,  1902. 
November  5lh,  1908. 

November  5th,  1903. 

November  5th,  1903. 

June  4tl),  190     

Febninry  5th,  1903., 

December  4th,  1902. 
November  5th,  1903. 
Febninry  5tli.  1903  ., 
November  5th,  1903. 

June  4tb,  1903  , 

May  7tli.  1903 

March  18tli.  1903..., 
November  5th,  1903. 

November  Sth,  190S.. 

November  5th,  1903.  .j 

Jnno  17th,  lltO.'i 

November  5lh,  1903.  . 


December  17th,  1902.|  February  l&th. 


June  17th. 
December  3rd. 


April  22nd. 
December  3rd. 

December  3rd. 
June  17th. 
December  3rd. 

February  18th. 
December  3rd. 
February  ISth. 
April  22nd. 
December  3rd. 
February  18th. 
December  3rd, 

December  3id. 

December  3rd. 

April  22nd. 

February  18th. 
December  3nl. 
Apiil  22nd. 
December  3rd. 

It  It 

June  17th. 
April  22nd. 
December  3rd. 

December  3rd. 
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Name. 


Leigh,  Arthur  Graham    

Levy,  Henry  Wolff  

Lewis,  Harry  Percy 

Linday,  John  Howard 

Livesey,  Charles  Edwin  Leonard 
Lock,  John  George  Collcutt    , 


Macdonald,  David  Baird 

Mander,  Percy  George 

Mann,  Ernest  William    

Mann,  John  Christopher 

McMahon,  Frederick  William    

Monier-Willianis,  Gordon  Wickham. 

Moore,  Alfred  Ernest  

Moore,  Arthur  


Nairne,  Urban  Orlando  Scotchbum 

Nevin,  James  Victor    

Norman,  George  Marshall   


O'Brien,  Frederick 


January  21st,  1903 
April  2nd,  1903   ... 
November  19th,  1902 
May  20th,  1903  .... 

May  7th,  1903 

March  18th,  1903.. 


November  5th,  1903. 
January  21st,  1903  .. 
November  5th,  1903. 
April  22nd,  1903..  .. 
November  5th,  1903. 


April  2nd,  1903 
May  20th,  1903 


November  6tb,  1903. 
April  2nd,  1903  


January  21st,  1903.. 


April  2nd,  1903  

June  4th, 1903 

November5tb,1903. 
March  5th,  1903 


Parry,  George  Harry    

Parry,  William 

Pike,  Henry  George 

Pitt,  Arthur  Ernest 

Pitt,  Harold  Kussell 

Plymen,  George  Horace  Gladstone    !  November  5th,  1903. 

Pollard,  William  Branch 

Pond,  George  Gilbert  March  13th,  1903.... 

Porter,  Robert  James   

Prasad,  Mata 

Prichard,  George  Montague 

Purcell,  Charles  Stanley 


Redfern,  Herbert  Stanley    

Rhind,  Thomas 

Rich,  Stiles  William  George  .. 

Richardson,  Harold  Ernest 

Robinson,  Archibald  Louis 

Robertson,  Frederick   

Robertson,  Philip  Wilfred  , 

Rogers,  William  David    

Roosc,  Fitzroy  Owen  Jonathan 


Samuel,  Thomas   

Sawdon,  Ernest  William.... 
Scholetield,  Albert  Henry    . 

Senter,  George   

Sibley,  Samuel  Edward    .... 

Siddle,  George   

Slater,  Arthur  

Smith,  Charles  Joseph 

Smith,  Frank  Gurney 

Smith,  James  Cruickshank. 
Smith,  William  Veysey  .... 
Steven,  Alec  Bowring 


November  5th,  1903. . 
December  17  th,  1902. 
May  7th,  1903 


June  17th,  1903  

May  20th,  1903   

November  5th,  1903. 

February  18th,  1903. 

March  5th,  1903 

November  5th,  1903. 

March  5th,  1903  .'.'... 


November  19th,  1902 

March  18th,  1903 

December  17tii,  1902. 
November  6th,  1903.. 
December  4th,  1P02.. 
February  5th,  1903... 
November  5th,  1903.. 

May  20th,  1903   

June  17th,  1903  i 

April  2nd,  1903   i 

November  6th,  1903.  .1 
January  21st,  1903  ...| 


Elected. 


February  18th. 
June  I7th. 
February  18th. 
June  17  th. 

April  22nd. 

December  3rd. 
February  18th. 
December  3rd. 
June  17th. 
December  3rd. 

June  17th. 


December  3rd. 

»»  »> 

June  17th. 

February  18th. 

June  17th. 
December  3rd. 

AprVl  22nd." 

December  3rd. 

April  22nd. 

December  3rd. 
February  18th. 
June  17th. 

December  3rd. 
June  17th. 
December  3rd. 

April  22Dd. 

II       II 
December  3rd. 

April  22nd." 

February  18th. 
April  22nd. 
February  18th. 
December  3rd. 
February  18th. 
April  22nd 
December  3rd. 
June  17th. 
December  3rd. 
June  17th. 
December  3rd. 
February  18th. 


Vlll 


Name. 


Stevens,  Montague  White 
Stevenson,  Henry  Edward 
Stewart,  Alfred  Walter    ... 


Thoms9n,  George  Malcolm 

Tighe^  Arthur 

Tilburn,  Charl.s   

Tolson,  Stanley 

Toyne,  Francis  Digby  

Turner,  Arnold 

Turner,  Duncan    

Turner,  William  Ernest  Stephen 
Tyrrell,  Dennis 


Van  Laer,  Norbert 


Wadmore,  John  Mello 

Walker- Pole,  Miles 

Walsh,  Thomas  Crosbie    

Weiss,  Carl  Friederich  Richard 

Welsford,  Giles  Hadden  

Wilkinson,  James  Bates 

Williams,  David  John 

Wilmore,  Albert    

Wood,  William  Francis  John.. 
Woolhouse,  Sidney  Herbert    ... 

Worden,  Edward  Chancey  

Wright,  Fred 


February  18th,  1903.. 

March  5th,  1903  

November  5th,  1903.. 

January  21st,  1903  ... 
November  5th,  1903. . 
December  17th,  1902. 
January  21st,  1903  .. 

November  5th,  1903.  , 
December  4th,  1902., 
Noven\ber5th,  1903. , 
May  7th,  1903 


April  2nd,  1903 


Elected 


Yeomans,  William  Wade. 
Young,  Andrew 


November  19th,  1902. 
November  5th,  1903.. 
January  21st,  190S  .  . 
Novembei  5th,  1903.. 
March  18th,  1903    ... 

March  5th,  1903   

January  21st,  1903... 
November  19tli,  1902 
February  Sth,  1903  .. 

May  20th,  1903   

February  5th,  1903... 
Novoinber  5th,  1903  , 

November  19th,  1902 
December  17th,  1902 


April  22nd. 

December  3rd. 

February  18th. 
December  3rd. 
February  18th. 


December  3rd. 
February  18th. 
December  3rd. 
June  17  th. 

June  I7th. 

February  18th. 
December  3rd. 
February  18th. 
December  3rd. 
April  22nd. 

February  18th. 

April  22nd. 
June  17th. 
April  22nd. 
December  3rd. 

February  18th. 


IX 


FELLOWS  DECEASED  DURING  1903. 


Name. 

Elected. 

Died. 

*Adshead,  Henry  Guest .. 

April  22nd 

March  4th,  1897    

June  16tb,1892 

February  16th,  1882     ... 

May  19th,  1856 

March  1st,  1866 

December  15th,  1881    ... 

April  18th,  1872    

March  l.st,  1883    

July  2nd. 

Alexander,  J.  Owen    

September. 
April  27th. 
July  24th. 
May  5th. 
August  27th. 
March  5th. 
September  20th. 

Barrow.s,  Arthur  Edward  

Bush,  Baron  William  de  

Clift,  Samuel  

Cortield,  William  Henry   

Demari;ay,  Engine  Anatole  

Fletcher,"  Thomas  William    

Fulton,  H.  B 

Hendry,  A.  G 

James,  Christopher .. 

Law.son,  Thomas  Atkinson    

Mactear,  James    

Reddroji,  Joseph 

Robertson,  George  Henry 

Suhunck,  Edward    

December  1st,  1898  

February  18th   1888 

February  2nd,  1888  

April  21.st,  1864 

January  15th,  1874  

December  4th,  1890 

M.irch  15ih,  1842 

May  11th. 
Juno  2nd. 
June  3rd. 

July  5th. 
January  l.'^th. 

*  Did  not  pay  Admission  Fee. 


TITLES   OF   PAPERS    COMMUNICATED    TO   THE   SOCIETY 

DURING    1903. 


January  2\st, 

1.  Researches     on     silicon     compounds.        Part      VIII. 

Interactions    of    silicophonylamide    with    tliiocarb- 
iniides.     By  J.  Emerson  Reynolds 

2.  On  the  relation  between  the  absorption  spectra  and  the 

chemical    structure    of    corydaline,    berbcrine,    and 
oiher  alkaloids.     By  J.  J.  Dobbie  and  A.  Lauder    ... 

3.  The  absorption  spectra  of  laudaniiie  and  laudanosine  in 

relation      to     tlieir     chemical      constitution.        By 
.T.J.  Dobbie  and  A.  Lauder 

4.  PhenocycZoheptene.         By      F.      S.       Kipping       and 

A.  E.  Hunter 

6.  The  influence  of  molylxlenum  and  tungsten  trioxides  on 
the  specific  rotations  of  Mactic  acid  and  ]>otassium 
/-lactate.     By  G.  G.  Henderson  and  J.  Prentice  

6.  Estimation  ot  ethyl  alcohol  iu  essences  and  medicinal 

preparations.     By  T.  E.  Thorpe  and  Jolin  Holmes  ... 

7.  Carbon  monoxide  an  a  product  of  combustion  of  the 

Bunsen  burner.     By  1.  E.  Thorpe 

8.  Derivatives  of  /3-resorcylie  acid  and  of  protocatechuic 

acid.     By  W.  H.  I'orkin,  jun.,  and  E.  Schitss 

9.  Synthesis  of  imino-ethers.     iV-Ethyl-,  A'-methyl-,  and 

JV-bcnzyl-benziminoethers.      By  G.  D.  Lander 

10.  The  contlensation  of  phenyl  ethyl  ketone  (propiophenone) 

with   benzalacctophenone  and  of  acotophenone  with 
benzalpropiophonono.      IJy  li.  I).  Abell 

11.  A    synthisis    of    1  :  3  :  6-triphenyl-'2  :  4-dimothylri/c/o- 

j)entane     and     of     1:3:  ."i-triphenyl-'i-methylryc/o- 
pcntauf.      By  U.  D.  Abell    

12.  Formation  of  carbazoles  by  the  interaction  of  jihenols, 

in  the  orthoketonic  form,  with  arylhydrazines.     By 
F.  K.  Juppand  W.  Maitland    

13.  Dimorphism     of    a-niothylanliydracetonebenzil.        By 

F.  K.  Ja|)p   and  .\.  C.  Michin 

14.  Th«  oxidation  pioducts  of  the  methyl  homolognes  of 

tDbvdracfitonubfnzil.     By   F.    U.   Japp  and   A.    C. 

Michio 

16.  Action  of  hy|)obromitL<H  on  nmidca.     By  A.   Lapworth 

and  W.  W.  S.  NichollH 

14.    DrrivRlivcN  of  menlhyl  cjanoRootate.   By  D.  A.  I^owook 

and  A.  l^pwutth 


9 
11 

12 
13 
14 
14 
15 

17 

18 

19 
20 

21 
22 

22 


XI 


17.  The   influence   of   nitro-groups    on  the    reactivity    of 
halogen  derivatives  of  oenzene.     By  A.  Lapworth  ... 


February  5th. 

18.  The  solubilities  and  transition  points  of  lithium  nitrate 

and  its  hydrates.     By  V.  G.  Donnan  and  B.  C.  Burt 

19.  The  synthesis  of  oa-diglularic  acid      By  0.   Silberrad 

andT.  H.  Easterfield    

20.  Distillation  of  chlorine  water.     By  A.  Richardson  

21.  A  new  vapour  density  apparatus.     By  John  S.  Lumsden 

22.  A  new  form  of  pyrometer.     By  .Tohn  S.  Lumsden    

23.  Tertiary  butylphenol.     By  E.  W.  Lewis    


Febncary  I8th. 

24.  The  molecular  rearrangement  of  iV^-stibstituted  iroino- 

ethers.     By  G.  D.  Lander  ' 

25.  The  nature  and  jirobable  mechanism  of  the  replacement 

of  metallic  by  organic  radicles  in  tautomeric 
compounds.     By  G.  D.  Lander   

26.  The  chlorine  derivatives  of  pyridine.     Part  VIIL     The 

interaction  of  2:3:4: 5-tetrachloropyridine  with 
ethyl  sodionialonate.  By  W.  J.  Sell  and  F.  W. 
Dootson    

27.  The  biological  method  for  resolving  inactive  acids  into 

their  optically  active  components.  By  A.  McKenzie 
and  A.  Harden    

28.  Colour  changes  observed  in  solutions  of  cobalt  chloride. 

By  W.  N.  Hartley 

29.  The  action  of  ammonia  and  organic  bases  on  ethyl  esters 

of  oletinedicarboxylie  and  olefine-/3-ketocarboxylic 
acids.     By  S.  Ruhemann 
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LIBRARY  RULES, 


1 .  The  Library  is  open  for  consultation,  and  for  the  issue  and 
return  of  books,  daily  from  10  a.m.  to  6  p.m.  (Saturdays  10  a.m. 
to  2  p.m.)  ;  and  in  the  evenings  of  those  days  on  which  the 
Chemical  Society  meets. 

2.  Fellows  are  not  allowed  to  have  on  loan  more  than  six 
volumes  at  a  time,  without  special  permission  fi'om  the  Librarian. 

3.  All  Journals,  Dictionaries,  and  Pamphlets  of  which  there 
are  not  duplicate  copies,  and  certain  early  Chemical  and  other 
Books  distinguished  in  the  Library  Catalogue  by  a  star,  belong 
to  the  Reference  Library,  and  are  not  for  general  circulation. 
Fellows  desiring  to  borrow  books  from  the  Reference  Library  must 
make  a  special  application  in  writing  to  the  Librarian,  undertaking 
to  bear  all  risks  of  transit,  &c.,  and  to  return  the  volumes  within 
one  month ;  the  Librarian  may  then,  at  his  discretion,  issue  such 
books.  This  regulation  does  not  apply,  however,  to  volumes  of 
Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  New  Books  are  not  available  for  circulation  until  two  months 
after  their  names  have  appeared  in  the  Proceedings. 

5.  Books  must  not  be  removed  from  the  Library  until  a 
voucher  for  them  has  been  signed  and  delivered  to  the  Librarian. 

6.  Books  are  issued  either  to  the  Fellow  desiring  the  loan,  or 
to  a  person  bringing  a  written  order  from  him.  In  either  case  a 
receipt  must  be  given  on  the  form  provided.  When  a  Fellow  desires 
a  book  or  books  to  be  sent  to  him,  he  must  send  to  the  Librarian 
a  written  order,  and  pay  the  whole  cost  of  carriage.  All  books 
borrowed  by  Fellows  shall  be  at  the  risk  of  the  borrower  from  the 
moment  they  are  issued  or  despatched  by  the  Librarian,  and  until 
they  are  returned  to  him. 

7.  Books  may  not  bo  sent  out  of  the  United  Kingdom. 

8.  Books  which  have  been  bespoken  shall  circulate  in  the  order 
of  application. 

9.  Fellows  shall  bo  at  liberty  to  retain  a  book  one  calendar 
month   iinlc><H,  nt  the  expiration  of  a  fortnight,  notice  is  received 


XXI 

that  the  book  is  required  by  another  Fellow,  in  which  case  it  must 
be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  week. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  Officer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  bo 
given  to  him,  and  a  record  of  the  return  duly  made. 

11.  In  the  case  of  Fellows  returning  books  by  messenger  or 
public  conveyance,  the  voucher  shall  be  returned  by  the  Librarian 
through  the  post. 

12.  Fellows  retaining  books  longer  than  the  time  specified,  or 
neglecting  to  return  thetn  when  demanded,  shall  forfeit  the  right  to 
borrow  books  from  the  Library  until  the  volume  or  volumes  be 
returned. 

13.  Fellows  to  whom  books  have  been  issued  shall  be  held 
responsible  for  their  preservation  from  injury ;  and  if  any  book 
when  returned  is  found  to  have  been  damaged,  the  Council  may 
order  that  it  be  repaired  or  replaced  at  the  expense  of  the  borrower. 
In  the  event  of  any  book  being  lost,  or  being  detained  after  appli- 
cation has  been  made  for  its  return,  the  Council  may  replace,  at 
the  cost  of  the  borrower,  the  volume  or  volumes  so  lost  or  detained. 
This  rule  shall  also  apply  to  single  parts  of  current  periodicals. 

14.  For  the  purpose  of  revision  and  cleaning,  the  Library  shall 
be  closed  for  a  fortnight  in  August  of  each  year ;  before  which 
time  all  books  mvist  be  returned,  unless  special  permission  lias  been 
previously  obtained  from  the  Librarian.  In  the  event  of  any  book 
not  being  leturned  on  such  occasion,  the  Council  may  replace  it 
at  the  cost  of  the  borrower. 
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Abegg,  R.  Die  Theorie  der  elektrolytischen  Dissociation,  pp. 
viii  +  110.     Stuttgart  1903. 

See  Guldberg,  C.  M. 

Ackroyd,  William.  On  the  circulation  of  salt  and  its  bearing  on 
geological  problems,  more  particularly  that  of  the  geological  age  of 
the  earth.     (From  the  rroc.  Yorks.  Geol.  Poly.  Soc,  1902.) 

Ador,  E.     See  Marignac,  J.-C.  G. 

Albo,  Giacomo.  Alcune  considerazioni  sul  significato  fisiologico 
degli  alcaloidi  vegetali.     (From  the  Nuovo  Giom.  hot.  ilal.,  1902.) 

Allan,  G.  E.     See  Kli5cker,  A. 

Anschiitz,  R.     See  Richter,  V.  von. 

Archambault,  P.  J.     See  Violette,  J.  H.  M. 

Armsby,  Henry  Prentiss.  The  principles  of  animal  nutrition.  With 
special  reference  to  the  nutrition  of  farm  animals,  pp.  614.  New 
York  and  London  1903. 

Aschan,  0.ssian.  Die  Konstitution  des  Kamphers  und  seiner 
wichtigsten  Derivate.     pp.  118.     Braunschweig  1903. 

Baccioni,  G.  B.  Dall  'Alchimia  alia  Chimica.  pp.  vi  +  446. 
Torino  1903. 

Baum(i,  Antoine.  Momoire  sur  la  meilleure  manifere  de  construire 
les  alambics  et  fourneaux  propres  k  la  distillation  des  vins  pour  en 
tirer  les  eaux-de-vio.     pp.  viii  +  128.     ill.     Paris  1778. 

Beadle,  C.     See  Cross,  C.  F. 

Bellati,  M.,  and  Finazzi,  L.  Sul  calore  che  si  produce  bagnando  le 
polveri.     (From  the  Atli  R.  Inst.  Veneto.,  1902.) 

Belli,  Mario.  /3-Naftoasazine  e  composti  atlini  contenenti  radicali 
aldeidici  e  chotonici  misli.     (From  the  Gazt.  Chivi.  llal.,  33,  I,  1903.) 

Sulla  funzione   deilo    basi  /3-naftol-aldaminiche.      (From  the 

Gatz.  Chirn.  Hal,  33,  I,  1903.) 

Hoazione  guuorale   di  condeDsaziono  fra  /j-naflolo,   aldeidi   e 

amine.     (From  the  Oa»t.  Chim.  llal.,  33,  pt.  I,  19U3.) 
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Bevan,  E.  J.     See  Cross,  C.  F. 

Bigelow,  W.  D.  Foods  and  food  control.  Parts  I — V.  {Being 
U.S.  Dept.  of  Agriculture,  Bureau  of  Chemistry,  Bulletin  No.  69.) 
Washington  1902. 

Bloxam,  Charles  Loudon.  Chemistry,  inorganic  and  organic.  With 
experiments.  9th  edition.  By  John  Millar  Thomson  and  Arthur  G. 
Bloxam.     pp.  xii  +  872.     ill.     London  1903. 

Bomer,  A.     See  Konig,  J. 

Bolton,  Henry  Carrington.  Contributions  of  alchemy  to  numis- 
matics,    pp.  44.     ill.     New  York  1890. 

Borchers,  Wilhelm.  Das  neue  Institut  fiir  Metallhiittenwesen  und 
Elektrometallurgie  an  der  koniglichen  technischen  Hochschule  zu 
Aachen  (Abschnitt.     Elektrische   Messinstrumente).     Halle  1903. 

Elektro-Metallurgie.        Die    Gewinnung    der    Metalle    unter 

Vermittlung    des    elektrischen    Stromes.      3rd    ed.      pp.    578.      ill. 
Leipzig  1902. 

Elektro-Metallurgie  des  Nickels,    pp.  36.    ill,    {Being  part  of 

Bd.  VL  Monographien  Uber  angewandte  Elektrochemie.)    Halle  1903. 

Borns,  Henry.     Die  Elektrochemie  im  Jahre  1896,  (1897—1901). 

Boyle,  Robert.  De  ipsa  natura,  sive  libera  in  receptam  natura 
notionem  disquisitio  ad  amicum,     pp.  xxii  +  181.     London  1687. 

Browning,  Philip  E.  Introduction  to  the  rarer  elements, 
pp.  viii  + 158.     New  York  1903. 

Bucbner,  Eduard,  Buchner,  Hans,  and  Hahn,  Martin.  Die  Zymase- 
giirung,  Untersuchungen  iiber  den  Inhalt  der  Hefezellea  und  die 
biologische  Seite  des  Garungsproblems.     pp.  416.     Mlinchen  1903. 

Bull,  Irving  C.  On  the  determination  of  lead  in  ores.  (From  the 
School  of  Mines  Quarterly,  1902,  23,  p.  348.) 

Citron  or  Cedrat  Oil  {Citrus  Medico).  A  review  of  recent  research 
work  on  the  constants  of  this  oil.     pp.  7.     1903. 

Clemm,  W.  N.  Die  Gallensteinkrankheit,  ihre  HauBgkeit,  ihre 
Entstehung,  Verhiitung  und  Heilung  durch  innere  Behandlung. 
pp.  90.     Berlin  1903. 

Clough,  W.  T.,  and  Dunstan,  A.  E.  Elementary  experimental 
science,     pp.  239.     ill.     London  1904. 

Clowes,  Frank,  and  Coleman,  Joseph  Bernard.  Elementary  practical 
chemistry.  Parti.  General  chemistry.  4th  edition,  pp.  xvi+198. 
ill.     London  1903. 

Quantitative  chemical  analysis,  adapted  for  use  in  the  labora- 
tories of  colleges  and  schools.  6th  ed.  pp.  xxiv  -H  602.  ill.  London  1903. 

Cohen,  Julius  Berend.  Theoretical  organic  chemistry,  pp.  578. 
ill.     London  1902. 

Coleman,  J.  B.     See  Clowes,  F. 
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Collins,  Sidney  Hoare.  Composition  of  Milk  in  the  North  of 
England.     (From  the  Journ.  Soc.  of  C hem.  Ind.,  21,  1902.) 

Sugar  in  Swedes.     Part  II.     (From  the  Journ.  Soc.  of  Chem. 

Ind.,  21,  1902.) 

Colorado.   The  University  of  Colorado  Studies.  Vol.1.  No.  2.   1902. 

Cooke,  A.  G.     See  Groves,  C.  E. 

Cooper,  H.  C.     See  Holleman,  A.  F. 

Crookes,  W.  On  the  manufacture  of  beetroot  sugar  in  England 
and  Ireland,     pp.  xvi  +  290  +  xii.     ill.     London  1870. 

Cross,  C.  F.,  Be  van,  E.  J.,  Beadle,  Clayton,  and  Sindall,  E.  W. 
C.B.S.  Units  and  standard  paper  tests.  An  essay  towards  establishing 
a  normal  system  of  paper  testing,     pp.  25.     London  1903. 

Cutolo,  Alessandro.  Brodo  di  sangue  (nuovo  terreno  di  cultura). 
(From  the  Boll.  Soc.  Nat.  Napoli,  16,  1902.) 

Contribute  all'  analisi  degli  olii.     (From  the  Boll.  Soc.  Nat. 

Napoli,  15,  1901.) 

Sulla  ricerca  delle  sostanze  coloranti  artificiali  negli  alimenti 

in  decomposizione.     (From  the  Boll.  Soc.  Nat.  Napoli,  15,  1901.) 

Danger,  Ferdinand  Philippe.  The  art  of  glass-blowing,  or  plain 
instructions  for  making  the  chemical  and  philosophical  instruments 
which  are  formed  of  glass,     pp.  112.     ill.     London  1831. 

Deutschen  Landwirtschafts-Gesellschaft  Arbeiten.  Heft  80,  Die 
Diingung  mit  schwefelsaurem  Ammoniak  und  organischen  Stickstoff- 
diingern  im  Vergleich  zum  Chilisalpeter.     Berlin  1903. 

Heft  81.  Untersuchungen  iiber  den  Wert  des  neuen  40  pro- 

zent.Kalidiingesalzes  gegeniiber  dem  Kainit.     Berlin  1903. 

Dibdin,  William  Joseph.  Public  lighting  by  gas  and  electricity, 
pp.  XX +  537.     ill.     London  1902. 

See  Groves,  C.  E. 

Doane,  Charles  F.,  and  Price,  T.  M.  The  influence  of  preservatives 
upon  the  food  value  of  milk.  (Bull.  No.  86,  Maryland  Agric.  Exper. 
Station,  1902.) 

Donnan,  F.  G.     See  Mayow,  J. 

Duhem,  P.  Thermodynamics  and  chemistry.  A  non-mathematical 
treatise  for  chemists  and  students  of  chemistry.  Authorized  transla- 
tion by  G.  K.  Burgess,     pp.  xxii -f- 445.     ill.     New  York  1903. 

Dunstan,  A.  E.     See  Clough,  W.  T. 

Dyer,  Bernard,  and  Shrivell,  F.  W.  E.  The  manuring  of  market 
garden  crops.  (From  the  Journal  of  the  Royal  Horticultural  Society, 
27,  1903.) 

Elbs,  Karl.  Electrolytic  preparations.  Exercises  for  use  in  the 
laboratory  by  chomista  and  electro-chomistH.  Translated  by  li.  S. 
Mutton,     pp.  100.     ill.     Loudon  1903. 
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Ellis,  C.  Sordes.  Elementary  chemistry  of  photographic  chemicals, 
pp.  120.     ill.     London  1903. 

Everett,  Alice.     See  Hovestadt,  H. 

Everett,  J.  D.     See  Hovestadt,  H. 

Fairley,  T.  On  writing  and  printing  inks.  (From  the  Jouiiial  of 
the  Society  of  Dyers  and  Golourisls,  July,  1903.) 

Ferchland,  P.  Grundriss  der  reinen  und  angewandten  Elektro- 
chemie.     pp.  271.     ill.     Halle  1903. 

Finazzi,  L.     See  Bellati,  M. 

Fischer,  E.  Synthesen  in  der  Purin-  und  Zuckergruppe.  pp.  29. 
Braunschweig  1903. 

Frankland,  E.  Autobiographical  sketches  from  the  life  of  Sir 
Edward  Frankland,  K.C.B.,  F.R.S.  EJited  and  concluded  by  his  two 
daughters,  M.  N.  W.  and  S.  J.  C.     pp.  480.     London  1902. 

Freer,  Paul  C.  The  preparation  of  benzoylacetylperoxide,  and  its 
use  as  an  intestinal  antiseptic  in  cholera  and  dysentery.  Manila 
1902. 

Friihling,  Robert.  Anleitung  zur  Untersuchung  der  fiir  die  Zucker- 
industrie  in  betracht  kommenden  Rohmaterialien,  Produkte,  Neben- 
produkte,  und  Hilfssubstanzen.  6th  edition,  pp.  xxi  +  505.  ill. 
Braunschweig  1903. 

Garland,  A.  La  industria  del  petr61eo  en  el  Peru  en  1901.  (Being 
Boletin  del  Cuerpo  de  Ingenieros  de  Minas  del  Peru  No.  2.) 

Garola,  C.  V.     Engrais.     pp.  502.     Paris  1903. 

Gauss,  Carl  Friedrich.  AUgemeine  Grundlagen  einer  Theorie  der 
Gestalt  von  Fliissigkeiten  im  Zustand  des  Gleichgewichts.  Uebersetzt 
von  R.  H.  Weber.  Hrsg.  von  H.  Weber.  (Ostwald's  Klassiker,  No. 
135.)     Leipzig  1903. 

Georgievics,  G.  von.  Chemistry  of  dyestuffs,  translated  from  the 
second  German  edition  by  Charles  Salter,    pp.  402.     London  1903. 

Glaser,  Christopher.  The  Compleat  Chymist,  or  a  New  Treatise  of 
Chymistry.  Teaching  by  a  short  and  easy  method  all  its  most  necessary 
Preparations.  Written  in  French  by  Christopher  Glaser,  Apothecary 
in  Ordinary  to  the  French  King,  and  the  Duke  of  Orleans.  And  from 
the  fourth  Edition,  Revised  and  Augmented  by  the  Author.  Now 
faithfully  Englished  by  a  Fellow  of  the  Royal  Society.  Illustrated 
with  Copper  Plates,     pp.  286.     London  1677. 

Glasgow.  Corporation  Water  Works.  Reports  on  the  supply  of 
water  to  the  city.     1853 — 1855. 

Golding,  John.  A  domesticated  microbe.  (From  the  Froc.  Notting- 
ham Naturalist's  Society,  1903.) 

Experiments  on  peas  in  water  culture.    (From  the  Centralblatt 

f.  Bakteriologie  Alt.  11.,  XI.) 
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Grandeau,  Louis.  Yaleur  et  role  alimentaires  du  Sucre  chez  I'homme 
et  chez  les  animaux.     pp.  145.     Paris  1903. 

Gregory,  William.  A  handbook  of  inorganic  chemistry ;  being  a 
new  and  greatly  enlarged  edition  of  the  "  Outlines  of  inorganic 
chemistry."    3rd  ed.    pp.  291.     ill.     London  1853. 

Groves,  Charles  Edward,  and  Thorp,  William.  Chemical  technology 
or  chemistry  in  its  applications  to  arts  and  manufactures.  With 
which  is  incorporated  Richardson  and  Watts'  Chemical  Technology. 
Vol.  III.  Gas  lighting,  by  Charles  Hunt.  Yol.  lY.  Electric  lighting, 
by  A.  G.  Cooke,  Photometry  by  William  Joseph  Dibdin.  ill.  London 
1903. 

Guldberg,  C.  M.  Thermodynamische  Abhandlungen  liber  Molekular- 
theorie  und  chemische  Gleichgewichte  1867 — 1872.  Uebersetzt  und 
hrsg.  von  R.  Abegg.  (Ostwald's  Klassiker,  No.  139.)  Leipzig 
1903. 

Guthrie,  Frederick  Bickell.     Analysis  of  prickly  pear.     1900. 

Hahn,  M.     See  Buchner,  E. 

Hall,  A.  D.  The  continuous  growth  of  mangels  for  twenty-seven 
years  on  the  same  land,  Barn  Field,  Rothamsted.  (From  the  Journ.  of 
the  Royal  Agricvltural  Society  of  England,  63,  1902.) 

See  Yoelcker,  J.  A. 

Haller,  Albin.  Les  industries  chimiques  et  pharmaceutiques.  2  Tome, 
pp.  Ixxxix  +  405,  445.     ill.    Paris  1903. 

Harper,  Henry  Winston.  A  contribution  to  the  chemistry  of  some 
of  the  asphalt  rocks  found  in  Texas.     Austin,  Texas  1902. 

Harrison,  John  Burchmere.  Report  on  the  agricultural  work  in  the 
Botanic  Gardens  and  the  Government  Laboratory  for  the  years 
1896 — 1901.     British  Guiana,  Georgetown,  Demerara  1902. 

Hart,  E.  B.     See  Yan  Slyke,  L.  L. 

Hartley,  Harold.  Polymorphism.  An  historical  account,  pp.  29. 
Oxford  1902. 

Hassack,  Paul.     Garungs-Essig.     pp.  xvi  +  404.     ill.    Wien  1904. 

Hausbrand,  E.  Die  Wirkungsweise  der  Rektifizier-und  Destillier- 
Apparate  mit  Hilfe  einfacher  mathematischer  Betrachtungen.  2  Aufl. 
pp.  114.     ill.    Berlin  1903. 

Hebb,  Thomas  C.  On  a  determination  of  the  freezing-point  de- 
pression constant  for  electrolytes.  (From  the  Trans.  Nov.  Scot.  Inst. 
Sc,  1902.) 

Hecrmann,  Paul,  Koloristischo  und  textilchemische  Untersuch- 
UDgen.     pp.  398.     ill.     Berlin  1903. 

Hellot,  Jean.  Fiirbekunst  oder  Unterricht,  Wolle  und  v/ollene 
Zeuge  zu  fiirben  ;  nebst   Vorschriften  wegen    der  Priifungen  durch 
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Absieden,  Aus  dem  franzosischen  Ubersetzt  von  Abraham  Gotthelf 
Kastner.  Zwente  Auflage,  welcher  eine  Nachricht  von  der  Seiden- 
fiirberen.     pp.  468.     Altenburg  1765. 

Henri,  Victor.  Lois  generales  de  Taction  des  diastases,  pp.  xii  +  129. 
Paris  1903. 

Henry,  T.  A.     Aids  to  chemistry,     pp.  316.     London  1903. 

Herrera,  A.  L.  Le  protoplasma  de  metaphosphate  de  chaux. 
Mexico  1902. 

Herzberg,  Wilhelm.  Papierpriifung.  Eine  Anleitung  zum  Unter- 
suchen  von  Papier.     2nd  ed.     pp.  146.     ill.     Berlin  1902. 

Hiiber,  Rudolf.  Physikalische  Chemie  der  Zelle  und  der  Gewebe. 
pp.  344.     ill.     Leipzig  1902. 
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Deoxybenzoin,  action  of  v/i-nitrobenzal- 
dehyde  on,  247. 

(f-Desylenepropionic  acid,  21. 

Dextrose,  a  compound  of,  with  alumin- 
ium hydroxide,  74. 
action  of   hydrogen   peroxide   on,   in 
presence       of      ferrous      sulphate, 
208. 
mutarotation     of,    as    influenced    by 

acids,  bases,  and  salts,  156. 
synthetical  action  of  a  maltase-contain- 
ing  yeast  extract,  of  taka-diastase, 
and    of    pancreatic    ferments    on, 
99. 

^-Diamines,  polythiosulphonic  acids  of, 
206. 

Dianisidine,  diazonium  salt,  action  of 
heat  on,  136. 

Diastase,  malt,  action  of,  on  potato 
starch  paste,  275. 

Diazo-compounds,  influence  of  tempera- 
ture on  the  rate  of  decomposition  of, 
63. 

Diazonium  hydroxides,  the  condition  in- 
fluencing the  interchange  of  halogen 
and  hydroxy!,  161. 

Diazo-reaetion,  in  the  diphenyl  series, 
136. 

Dibenzanilide,  isomeric  change  of,  into 
benzoyl-o-amino-  and  benzoyl-p-amino- 
benzophenones,  57. 

a7-Dibenzoyl-/3-phenyl-a7-dimethyl  pro- 
pane, 17,  18. 


a>-Dibenzoyl-/3-phenyl-o-metbylpropane 

and  itsdioxime,  17 
a7-Dibenzoyl-)3-phenylpropane   and    its 

dioxime,  17. 
Dibenzylideneacetoneimine,  hydrochlor- 
ide, 50, 
Diethylbenzenylamidine,  benzoyl  deriva- 
tive of,  and  its  platinichloride,  16. 
Diethyl-y3-naphthylamine  s-trinitrobenz- 

ene,  225. 
oa-Diglutaric  acid,  synthesis  of,  38. 
Dihydiobenzene,  dibromo-,  75. 
A'-'*  -Dihydrobenzcne-,      3  :  5-dichloro-, 

75. 
Dihydrocampholenesultonecarboxylic 

acid,  bromo-,  and  its  methyl  and  ethyl 

esters,  148. 
Dihydrodiphenylpyrimidone,  50. 
Dihydroresorcin,   action   of  phosphorus 

haloids  on,  75. 
Dihydroxydiphenyl,  3-chloro-4  :  4'- 

3:3':  5(?)-trichloro-4  :  4'-,  284. 
/3-Diketones,  olefluic  action  of  benzam- 

idine  on,  246. 
2  : 4-Dimethoxybenzoic  acid (dimethyl-^- 

resorcylic    acid),    methyl    and   ethyl 

esters,  14. 

2  : 4-Dimethoxyb«nzoylacetophenone, 

14. 

Dimethoxybisbenzaronyl,  and  its  reduc- 
tion, 202. 

Dimothoxycinnamic  acids,  /3-2  :  4-  and 
3  :  4-,  and  ethyl  esters  of,  15. 

3  :  4-Dimethoxyphenyl-  a/3  -  dibroniopro- 

pionic  acid,  ethyl  ester,  15. 

3  : 4-Dimethoxyphenylpropiolic  acid, 
15. 

Dimethylammonio-cadmium  chlorides, 
note  on  formation  of,  125. 

Dimethylanhydracetone-benzils,  a$-  and 
$8-,  oxidation  products  of,  21. 

2  :  C-Dimethyliinthraquinones,  1  :  5-, 
3  :  5-,  and  3  :  7-dihydroxy-,  and  the 
monomethyl  ether  and  acetyl  <leriva- 
tive  of  the  3  :  5-compound,  220. 

Dimethylbenzenylamidine,  benzoyl  de- 
rivative, and  its  platinichloride,  16. 

Dimethylbutanetricarboxylic  acid,  and 
cyano-,  and  itq  ethyl  ester,  61. 

ao-Dimethylglutaric  acid  (pentanedi- 
carboxylic  acid),  from  sulphocam- 
pholenecarboxylic  acid,  148. 

1  :  4(1  :  5)-Dimethylglyoxaline    and     its 
salts,  55. 
preparation  and  properties  of,  and 
its  salts  and  dibromo-derivative, 
56. 

1  : 2-Dimethylglyoxaline  and  its  salts, 
56. 

Dimethyl-a-naphthylamine  s-trlnitro  - 
benzene,  225. 
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a)3-Dimethylpropanetricarboxylic  acid 
(pentanetricarboxyHc  acid),  248. 

1  :  3-Diniethylpyrazole,  preparation  and 
properties  of  its  salts  and  dibromo- 
derivative,  56. 

2  : 3-Dimethylpyridine,  from  Scottish 
shale  oil,  and  its  salts,  164. 

Dimethyl-j8-resorcylic  acid,  methyl  ester, 

14. 
aa-Dimethylsnccinic  acid  (butanedicavb- 
oxylic  acid),  247. 

bromo-,  preparation  of,  and  elimina- 
tion  of  hydrogen    bromide     from, 
by    the    action    of    diethylaniline, 
247. 
Diiiaphthacarbazoles,       s-l  :  2-      and 

1:2:2':  1'-,  19. 
Diphenyl,  3  :  3'-dichloro-4  :  4'-dihy- 

droxy-,  137. 

3-chloro-4  : 4'-dihydroxy-,  284. 

3  :  3' :  5  (?)-trichloro-4  :  4'-dihydroxy-, 
284. 
a'jS-Diphenyl-o-melhylglutaric  acid,  o'/3- 

dihydroxy-,  21. 
Diphenyl,  4  :  4'-dihydroxy-,  halogen  de- 
rivatives of,  284. 
Diphenyldiliydropyrimidone,     and     its 

carboxylic  acid,  ethyl  ester,  50. 
Diphenyldihydropyrimidone,     m-nitro-. 

its     carboxvlic     acid,     ethyl     ester, 

128. 
Diphenylmetliyldihydropyrimidine,  and 

>/i-amino-  and  wi-nitro-,  247. 
a'i8-Diplienyl-ao-dimethy]-a'i3-oxidoglu- 

taric  acid,  22. 
4  :  5-Diphenyl-l  :  3-dimethyI-l  :  4  :  5-tri- 

hydroxyt7/<;Zopentanone,  21 . 
Diphenyl-,  3  :  3'-dichloro-4 :  4'-dibromo-, 

3  :  3'-dicliloro-,  3  :  3'-dichloro-4  :  4'-di- 

cyano-,      3  :  3'-dichloro-4  :  4'-di-iodo-, 

3  :  3'-dichloro-  -4  :  4'-diL'arbo.xylic  acid, 

3:4:3':  4'-tetrachloro-,  284. 
o'/3-Diphcnyl-a-m(ithyl^'hitaric  acid,  o'j8- 

dihydroxy-,  21. 
Diphenylphosplioric  aniidine,  200. 
JJipropionanilide,    isomeric    change   of, 

into       propionyl-;u-aniinopropiophen- 

onc,   124. 
Dissociation   constants  pf  trinicthylene- 

carboxylic  acids,  247. 
DiHsociation  constants  of  carbamide,  67, 

68. 
2    f>I)i8ulj)hido-    and     diHulphliydro-p- 

]ihenyl<MiedianiincH,  206. 
Di-;)tolyl|ilio8phoric  amidine,  201. 
Ditolvloxy/.vopropylphoHplioroua     acids, 

and  their  salts,  202. 

Klicomargaric  acid,    >o-called,  compost- 

tif.n  of,  200. 
Election  of  KfUows,  46,  120,  182,  271. 


Electrolytic       estimation     of     minute 
quantities  of  arsenic,  183. 

oxidation  of  pyrogallol,  58. 

reduction   of    pheno-    and    naphtha- 
morjiholones,  132. 
Elceococca  Vernicia,  oil  of,  200. 
Emodin,  constitution  of,  and  its  mono- 
methyl  ether  and  diacetyl  derivative, 

220. 
Enzyme  action,  reversibility  of,  99. 
Enzyme  action,  studies  on,  209 
Ethenyl-o-aminophenol,  132 
Ethenyldiaminonaphtlialene      (methyl- 

naphthiminoazole)  and  its  salts,  and 

its  JV-methyl  and  i\^-ethjd  derivatives 

and  their  salts,  205. 
Ethenyldiaminonaphthalene     (Prager's) 

and  its  iV-ethyl  derivative  and  their 

salts,  205. 
Ethenyltriaminonaphthalene,     and    its 
salts,  and  the  i\''-ethyl  derivative  of 
the  acetyl  compound  and  its  salts, 
205. 

(Markfeldt's),    its  formation  from  its 
isomeride  and  its  salts  and  deriva- 
tives, 205. 
Ethoxyl     determination,    simplification 

of  Zeisel's  method  of,  239. 
Ethylaceto  -  $  -  naphthalide      s-trinitro- 

benzene,  225. 
Ethyl    alcohol,    estimation    of    methyl 
alcohol  in  presence  of,  285. 

estimation  of,  in  essences  and  medi- 
cinal preparations,  13. 
iV-Ethyl-o-aminoplienol,  132, 
Ethyl    chlorocarbonate,     action    of,    on 

thiocarbamides,  104. 
iV-Ethylbenzimino-methyl    and     -ethyl 

ethers,  16. 
Ethylidenebisacetoacetic        acid,        di- 

menthyl  ester,  291. 
Ethyl-a-  and  )8-nai)hthylamines,  .v-trini- 

trobcnzene  derivatives,    and  the  cor- 
responding diethyl  compounds,  225. 
Eugenol  and  its  methyl  ether  from  the 

oils  oiCinnamomumpedatincrvium,  of 

Fiji,  201. 
P^xtraordinary  General  Meeting,  199. 

Fatty  acids,   and  their  derivatives  in 

phenol  solution,  change  of  association 

of, 
Fodder-plants,  hydrocyanic  acid  in,  148. 
Fractionator,  new,  39. 
Freezing  point,  curves  of  binary  mixtures 

of  organic  substances,  143. 
Frii'del- Crafts  reaction,  dynamical  study 

of,  209. 
Fuel,  estimation  of  arsenic  in,  182. 
Fukugi,  a   new  colouring  nuitter   fiom, 

2H4. 


XLIII 


Fiimaric  acid  (ethylene  dicarboxylic 
acid),  chloro",  ethyl  ester,  action  of,  on 
resorcinol  methyl  ether  and  on  phloro- 
glucinol  diethyl  ether,  201,  202. 

Furyldihydrolutidinedicarboxylic  acid, 
ethyl  ester,  50. 

Gases,   liquefied,    conductivity   of    .sub- 
stances dissolved  in,  220. 
natural,  at  Heathfield,  Sussex,  analy- 
sis of,  63. 
the  drying  of,  by  cooling,  236. 
Glucose,   o-  and  fi-,  correlation  of,  with 
the  .stereoisomeric   o-  and  /3-gluco- 
sides,  209. 
niutiirotation  of,  as  influenced  by  acids, 
bases,  and  salts,  156. 
Glucosides,  the  stereoisomeric  a-  and/3-, 
correlation  of,  with  the  corresponding 
glucoses,  209. 
s-Glycerol  ditolyl  ethers,  and  the  action 
of  phospliorus  trichloride  on,  202. 


Halogen,  interchange  of  hydroxyl  and, 
in  btnzenediazonium  hyilroxides,  161. 

Halogens,  action  of,  on  compounds  con- 
taining the  carbonyl  group,  188. 

Hesperitin,  formula  of,  284. 

Hexamethylammonio-cadmium  chlor- 
ides, 125. 

Hexainetliylencoctacarboxylic  acid,  its 
ethyl  ester  and  salts,  164. 

Hexamethylenetetracarboxylic  acid 

(hexahydropyromellitic  acid),  eis-  and 
trails  modifications  and  anhydride, 
163. 

Hops,  essential  oil  of,  72. 

Humulene,  from  hops,  72. 

Hydiastine,  s))ectriim  of,  8. 

Hydrazoie  acid,  reduction  of,  213. 

Hydrindamine,  d  -  bromocamphorsul- 
phonates,  isomeric,  167. 

Hydrindamines,  d-  nnd  l-ci's-ir-c&m- 
jihiuiates,  286. 

Hydrindamine  d  •  chlorocamphorsul- 
phonates,  the  four  isomeric,  164, 
166. 

Hydriodic  acid,  intei-action  between 
chloric  acid  and,  225. 

Hydrogen,  action  of,  on  sodium,  187. 

Hyilrogeu  cyanide  in  fodder-plants,  148. 
reactions   involving   tlie   addition  of, 
to  carbon  compounds,  189. 

Hydrogen  peroxide,  action    of,   on  car- 
bohydrates in  the  proscMice  of  ferrous 
sulphate,  208. 
reactions  of,  216. 

Hydroxyl  radicles,  estimation  of,  285. 

llydroxylamiue,  estimation  of,  228. 


Hydro  xylaminetrisulphonates  (meta- 
sulphazilates),  281. 

Hypochlorous  acid,  obtained  on  distill- 
ing chlorine  water,  39. 

Image,  Egyptian,  corrosion  of  an,  194. 
Imino-ethers,  formation  of,  160. 

7\'-substituted,    molecular    rearrange- 
ment of,  45. 

synthesis  of,  15. 
Iminothiocarbamic  acid,  alley!  e.sters,  a 

new  synthesis  of,  104. 
Inactive  acids,    biological    method   for 

resolution  of,  into  their  optically  active 

components,  48. 
International      Congress      of     Applied 

Chemistry,  44. 
Iron,  cliemical  reactions  involved  in  the 

rusting  of,  150,  157,  239. 
Isomeric  change  in  benzene  derivatives, 
161. 

infiuence  of  impurities  in  conditioning, 
129. 
Isomeric  compounds  of  the  type 

NRiRaHs,  166. 
Isomerides,   dynamic,  the  solubility  of, 

156. 

Journal,  change  in  the  day  of  issue  of, 
212. 

Karaka  fruit,  191. 

Karakin  from  the  karaka  tree,  191. 

Kelodimethyl<'//c/ojientamethylenecarb- 

oxylic  acid,  ethyl  ester  of,  61. 
Ketone,    CjoHj^O,   and    its    oxime  and 

semicarbazone  from  the  oxidation  of 

pinene,  196. 
Ketones,  action  of  halogens  on,  188. 
/3-Ketonic  acids,  optically   active  ester* 

of,  149,  291. 
Ketonic  compounds,  action  of  lialogens 

on,  188. 
j3-Keto-olefinecarboxylic     acids,      ethyl 

esters,  action  of  ammonia  and  organic 

ba.ses  on,  50,  128. 
3-Keto-A*-tetrahydrobenzene,     5-chloro- 

and   5-bromo-,   and   their    semicarb- 

azones,  75. 

Z-Lactic  acid  and  its  potassium  .salt, 
influence  of  molybdenum  nnd  tungsten 
trioxideson  the  specific  rotation  of,  12. 

L8evulose((Z- fructose),  action  of  hydrogen 
peioxide  on,  in  presence  of  ferrous 
sulphate,  208. 

Latent  heat  of  vaporisation, direct  method 
of  determining,  164. 

Laudanine  and  laudanosine,  absorption 
spectra  of,  9. 
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soLauronolic  acid,  synthesis  of,  61. 

Lead  cyanate,  formation  of  urea  by  direct 
hydrolysis  of,  274. 

Liebig,  centenary  of  birth  of,  141. 

Light,  influence  of,  on  the  reactions 
between  benzene  and  chlorine,  135. 

Linalool  from  the  oil  of  Cinnamomum 
pedatineTvium,  201. 

Lipase,  hydrolysis  of  ethyl  man  delate  by, 
161. 

Liquids,  viscosity  of,  215. 

Lithium  nitrate  and  its  hydrates,  solu- 
bilities and  ti-ansition  points  of,  37. 

Longstalf  Medal,  presentation  of  the,  to 
Professor  W.  J.  Pope,  180. 


Magnetic  rotation  of  diethyl  methylene- 

dimethylsuccinate,  248. 
Maize,  hydrocyanic  acid  in,  148. 
Maldiamide,  maldi-7i-propylamides  and 
nialdibenzylamide,  rotatory  powers  of, 
230, 
Malonic  acid,  ethyl  ester,  action  of  its 
sodium  derivative  on,  276. 
sodium  derivative,  interaction  of,  with 
2:3:4:  5-tetrachloropyridine,  48. 
Mandelic  acid,   ethyl  ester,   hydrolysis 

of,  by  lipase,  161. 
Medicinal    preparations,  estimation    of 

ethyl  alcohol  in,  13. 
Z- Men thyla mines,    the    four      optically 

isomeric,  and  their  salts,  289. 
Mercurous  nitrite,  decomposition  of,  by 

heat,  78. 
Metallic  oxides,    behaviour  of,  towards 
fused  boric  anhydride,  221. 
radicles,  replacement  of  organic  radi- 
cles by,  in  tautomeric  compounds, 
nature  and  probable  mechanism  of 
the,  47. 
salts  dissolved  in  licjuelied  gases,  con- 
ductivity of,  220. 
fused,  molecular  formulin  of,  as  de- 
termined by  their  molecular  sur- 
face energy,  272. 
Methane,  slow  oxidation  of,  at  low  tern- 

jtoratures,   191. 
Methoxyl,    simplification     of      Zeisel's 

method  of  estimating,  239. 
'/rt-Methoxy  -  /3  -  phenoxycinnamic     acid 

and  its  ethyl  ester,  2U2. 
m-Mcthoxyphonoxyfumaric  acid,  ethyl 

ester,  202. 
m-Mctlioxyphcnoxystyreno,  202. 
Methyl  alcohol,   estimation  of,  in  pro- 

seiKM!  of  ethyl  alcohol,  285. 
Methylamine,    action    of,    on    chromic 

chloride,  147. 
A'-Methyl-Muiriiiiophrnol,  |j\^.ocetyl  tie- 
rivtttivo  of,  132. 


Methylamyleneglyoxaliue,  55. 
Methylauiylj^lyoxaliue    1:4-    or   1  : 5-, 

and  its  salts,  55. 
a-Methylanhydracetonebenzil,   action  of 
alkaline  hypobromite  on,  21. 

dimorphism  of,  20. 
Methylanhydracetonebenzils,    oxidation 

products  of,  21. 
iV-Methylbenzimino-ethers,  16. 
Methyl   chlorocarbonate,  action   of,    on 

tliiocarbaiiiides,  104. 
Methylenedimetliylsuccinic     acid      and 

anhydride,  diethyl     ester,     magnetic 

rotation  and  refraction  of,  248. 
iY-Methylethyl-o-amino-)3-naphthol,and 

its  liydriodiJe,  sulphocamphylate,  and 

acetyl  derivative,  133. 
iV^-Methylethyl-o-aminophenol,  132. 
a-Methylglucnside,      methylation       of, 

192,  193. 
d-  and  Z-Methylhydriudamine  hydrogen 

tartrates,  287. 
rf^Methylhydrindamine,    resolution    of, 
with  f^- tartaric  acid,  287. 

d  -  bromocamphorsulphouates,        iso- 
meric, 145,  166. 
Methylhydiindaniines,  fZ-chlorocamphor- 

sulphonates,  d-  and  Z-,  288. 
rf^nco-Methylhydrindaminc,    salts    and 

benzoyl  derivative  of,  145. 
i\"-Methyl-;8-uaphthamor[iholene,  electro- 
lytic reduction  of,  133. 
i\^-Methyl-;8-na])hthaniorpholine,  prepar- 
ation of,  sulphocamiihylate  ar.d  mctii- 

iodide,  133. 
iV-Methylphenomorpholine,  ]  32. 
iV-Methylphenomorpholone,  electrolytic 

reduction  of,  132. 
l-Methy]pyrazole-3-carboxylic         acid, 

56. 
Methyl-tin  compounds,  290. 
Mixtures,  liquid,  vi.scosity  of,  215. 
Molecular  weights,  a  microscopic  method 

of  determining,  121. 
Molybdenum,  potJissiiim  double  clilorido 

of,  245. 
Molybdenum  trioxide,  influence   of,  on 

specific  rotations  of  Z-lactic  acid  and 

its  potassium  salt,  12. 
Moriii   tetraothyl  ether,  and   its   acetyl 

compound,  284. 
Morpholones,  pheno-  and  naphtha-,  elec- 
trolytic reduction  of,  132. 
Moulds,  resolution  of  inactive  acids  into 

their  optically  active  components  by, 

48. 
Mutarotation  of  glucose  as  influenced  by 

acids,  buses,  and  salts,  !.'')<>. 
Myrccne,  from  hops,  72. 
Myrict'tin,    tctmbninio-,    and    its  ctliyl 

other,  284. 
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3-Naphthamorpholone,  132. 
fl-Naplitlioxyacetic acid,  a-nitio-,i>iepai- 

ation  and  reduction  of,  132. 
Naphthylamines,  alkylated,  compounds 

of,  with  s-trinitrobenzene,  225. 
Narceine,    relation    between    absorption 

spectrum  and  chemical  structure  of,  7. 
Narcotine,    relation    between    clieinical 

structure  and  absorption  spectrum  of, 

7. 
Nickel  sulphate,  solubility  curve  of  the 

hydrates  of,  275. 
isoNicotinic  acid,  2:3:  5-trichloro-,  48. 
Nitric   acid,    ab.sorption   s]iectra    of,  at 
various  concentrations,  103. 

concentrated,    physical  and   chemical 
properties  of,  196 
Nitric  oxide,  density  of,  66. 
Nitrogen,  quinquevalent,   isomeric  i>ar- 

tially  racemic   salts  containing,   145, 

164,  166. 
Nitrogen     compounds,     quinquevalent, 

isomerism  and  optical  activity  of,  228. 
Nitro-groups,  influence  of,  on  reactivity 

of  benzene  haloids,  23. 
Nitrogen  tetroxide,  constitution  of,  283. 

action  of,  on  pyridine,  79. 

Officers  and   Council,  i)roposed  changes 

in,  43. 
OflBcers  of  the  Society,  tenure  of  office  of, 

71. 
Olefinedicarboxylic     acids,      action     of 
ammonia  and  organic  bases  on  ethyl 
esters  of,  50,  128. 
01efine-;3-ketocarboxylic  acids,  action  of 
ammonia  and  organic  bases  oh  ethvl 
esters  of,  50,  128. 
Olefinic  /3-diketoues,   action  of  benzam- 

idine  on,  246. 
Optical  activity  and  isomeiism  of  quin- 
quevalent nitrogen,  228. 
influence  of  cyclic  radicles  on,  230. 
influence  of  various  substituents  on, 

229. 
influence  of   various   substituents   in 
tartramide  on,  229. 
Optical  rotation  of  Mactic  acid  and  its 
potassium  salt,  influence  of  molyb- 
denum  and   tungsten    trioxides   on 
the,  12. 
of  maldiamide,  maldi-n-propylamide, 

and  maldibenzylamide,  280. 
of  menthyl  cyanoacetate  and  j>-toly  lazo- 

cyanoacetate,  23. 
of  the  condensation  jn'oducts  of  men- 
thyl acetoacetate  with  aldehydes, 
291. 
of  the  menthyl  esters  of  the  isomeric 
mono-  and  di'chlorobenzoic  acids, 
207. 


Optical   rotation  of  tartaric   di-ar-  and 
-  ac  -  tetrahydro  -  )3-  uaphthylainides, 
difurfurylamide,    and    di[)iperidide, 
230. 
of    tartramide     and    its     substituted 
derivatives,  229. 
Organic  radicles,  replacement  of  metallic 
radicles  by,  in  tautomeric  compounds, 
nature  and  i)robable  mechanism  of  the, 
47. 
Oxidation,    slow,    of    methane    at    low 

temperatures,  191. 
Oxygen,    reaction    between   phosphorus 
and,  207. 
union  of,  with  carbon  monoxide,  236. 
Oxyhydrastiue,  spectrum  of,  8. 
Ozone,   solubility,   interaction   of,  with 
hydrogen  peroxide,  197. 


Papaverine,  relation   between  absorption 

spectrum  and  chemical  structure  of,  7. 
Peroxylamiuesulphouates(sulphazilate8), 

281, 
Peroxylaminesnlphonic  acid,  283. 
9:10-Phenanthra-1'  :2'-  and-2' :l'-naph- 

thacarbazoles,  19,  20. 
Phenocj/ciolieptene,  preparation  and  pro- 
perties of,  11. 
Phenol,    o-amino-,    iV^-acetyl   derivative 

of,  and  its  i.wacetyl  isomeride,  132. 
Phenol-2-azo-i9-naphthol,  3  ;  5-dibromo- 

and  chloro-,  162. 
Phenols,  condensation  of,  with  esters  of 
unsaturated  acids,  201. 

freezing  point  curves  of  binary  mix- 
tures  of  amines  and,  143. 
Phenomori^holone,  electrolytic  reduction 

of,  132. 
Phenylazoacetoacetic  acid,  aud^j-bromo- 

and  ;)-chloro-,  menthyl  esters,  149. 
Phenylazocyanoacetic    acid,     p-bromo-, 

menthyl  ester,  23. 
Phenyl-benzyl-  and  -benzylmetliyl-benz- 

enylamidiues,  16. 
Pheuylbutyric-o-carboxylic   acid,     from 

pheuofj/c/oheptene,  11. 
/?-Phenylenebisdiazosulphide,  206. 
p-Pheuylenediamiue-di-  and  -tetra-thio- 

sulphonic  acids,  and  their  reactions, 

206. 
a-Phenylethylamines,  d-  and  1-,  rf- cam- 
phor-  and   d-chlorocamphor-sulphon- 

ates,  203 
Pheuylethylbenzenylamidine,  1 5. 
Phenyl  ethyl  ketone,    condensation   of, 

with  benzylideneacetophenone,  17. 
Phenylpropiolic  acid,  ethyl  ester,  action 

of,    on   resorcinol   methyl   ester  and 

on      phloroglucinol      diethyl      ether, 

202. 
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Phenylpropiolic   acid,    ethyl  ester,  pre- 
paration of,  and  addition  of  hydrogen 
bromide  to,  204. 
Phenyl-p-tolylphosphoric  amidine,  200. 
Phloroglucinoldioarboxylic     acid,  ethyl 
ester,   formation  of,   from   the   inter- 
action   of   ethyl    malonate    with  its 
sodium  derivative,  276. 
Phloroglucinol  d  ethyl  ether,  action   of 
ethyl      chlorofuraarato      and      ethyl 
phenylpropiolate  on,  202. 
Phorone,  condensation  of,  with  hydrogen 

cyanide,  189. 
Phosphoric  amidines,  200. 
Phosphorus,  action  of,   ou  the  aromatic 
ethers  of  glycerol,  202. 
conditions  of  phosphorescence  of,  231. 
haloids,  action  of,  ou  dihydroresorcin, 

75. 
reaction  between  oxygen  and,  207. 
Phosphorus  sesquisulphide,  conditions  of 
phosphorescence  of,  231. 
trichloride,    action    of,    on    aromatic 
ethers  of  glycerol,  202. 
7-Picoline   (4-methylpyridine),    2:3:5- 

trichloro-,  48. 
Pilocarpine,  constitution  of,  54. 
Pilocarpine,  dibromo-,  or  isopilocarpine, 

dibromo-,  configuration  of,  54. 
Pilocarpine  nitrate,  spectrum  of,  122, 
t'soPilocarpine,  constitution  of,  55. 
woPilocarpinic  acid,  -dibromo-,  constitu- 
tion of,  55,  56. 
MoPilocarpinolactone,  constitution  of,  56. 
Pilocarpoic  acid,  56. 
Pilomalic  acid,  66. 
Pinene,  the  oxidation  of,  with  chromyl 

chloride,  195. 
Piperonjlic  acid,  spectrum  of,  8. 
Potassium    dichromate,    mechanism    of 
the  reduction  of,  by  sulphurous  acid, 
54. 
ferricyauide,  velocity  and  mechanism 
of  the  reaction  between,  and  potass- 
ium iodide  in  neutral  aqueous  solu- 
tion, 120. 
iodide,  velocity  and  mechanism  of  the 
reaction    between    potassium    ferri- 
uyanide  and,  in  neutral  aquoona  solu- 
tions, 120. 
molybdenum  chloride,  245. 
nitrate,  cJijiillury  rise  of  fused,  272. 
I'otato   starch    ] taste,     action    of    malt 

diastase  on,  275. 
Propaiietotracarboxylic  acid,  othyl  ester, 

dibromo-,  163. 
Pro])iophcnono,  ;;-amino-,  and  its  >*a,ltB, 
ttn<i  chlorO",  bromo-,  and  ncyl  deriva- 
tivpH  of,  124,  126. 
condensation   of,    with     beiizylidenc- 
acetophuaouo,  17. 


iV-Propylideneacetoacetic  acid,  meathyl 

ester,  291. 
Protocatechuic  acid,  derivatives  of,  14. 
Purpurogallin  and  its  acetyl  derivative, 

formation  of,  by  the  electrolytic  oxida- 
tion of  pyrogallol,  58. 
Pyridine,   action   of  nitrogen  tetroxide 
on,  79. 

2  :  3-diinethyI-  and  2  :  4  :  6-trimethyl-, 
contained  in  Scottish  shale  oil,  164. 

2:3:4:5  -tetrachloro-,  interaction  of, 
with  ethyl  sodiomalonate,  48. 

2:3:  5-trichloro-4-hydroxy-,  48. 
Pyridyl-4-acetic  and   -4-malonic    acids, 

2:3:  5-trichIoro-,  48. 
Pyrogallol,  formation   of  purpurogallin 

by  electrolytic  oxidation  of,  58. 
Pyrometer,  new  form  of,  41. 

Quaternary  salts,   attempt    to    prepare 

isomeric,  2<)2. 
o-Quinonediazide,3-mouo-and  tri-bromo- 

162. 
^-Quinonediazide,  3  : 5-dibiomo-2-uitro-, 

162. 

Rain,  discoloured,  101 

Reh,  the  alkaline  salts  in  Indian  Jisar 
land,  analysis  of,  58. 

Resorciuol,  mononiethyl  etiier,  action  of 
ethyl  chlorofumarate  audethyl  phenyl- 
propiolate on,  202. 

)8-Resorcylic  acid,  derivatives  of,  14. 

Kevertose  and  its  osazone,  99. 

Rhamnose,  action  of  hydrogen  peroxide 
on,  in  presence  of  ferrous  sulphate, 208. 

Rimu  resin,  rimuic  acid  and  its  nitro- 
derivatives,   190. 

Rotatory  power  (optical)  of  various 
amides,  230. 

Safrole  from  the  oil  of  Cmnanwmuiii 
pedatinei-viuvi  of  Fiji,  201. 

Salicylic  acid,  acid  salts  of,  and  the 
effect  of  water  and  alcohol  on  them, 
274. 

Salts  dissolved  in  liquefied  gases,  con- 
ductivity of,  220. 

Salts,  isomeric,  of  the  typo  NRiR.jH., 
146. 

Shalo  oil,  Scottish,  bases  contained  in, 
164. 

Silicates,  constitution  of  certain,  218. 

Silicodiphunylimide,  i)repamtion  of,  from 
silicophonylamide  and  thiocarbiinides, 
6. 

Silicophenyhimide,  interactions  of,  with 
thiocarbimidus,  (i. 

Silver  chloride,  separation  and  estima- 
tion of,  in  presence  of  silver  cyanide, 
286. 
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Silver   cyanide,    separation    from    silver 
chloride  and  estimation  of,  285. 

Sodium,  action  of  hydrogen  on,  187. 

Sodium  nitrate,  capillary  rise  of  fused, 
272. 

Solubility  curve  of  the  hydrates  of  nickel 
sulphate,  275. 

Solubility  of  dynamic  isomerides,  156. 
of  lithium   nitrate  and  its  hydrates, 

37. 
of  ozone,  197. 

Sorghums,  hydrocyanic  acid  in,  148. 

Specific  rotation  of  iJ-lactic  acid  and 
potassium  Mactate,  influence  of 
molybdenum  and  tungsten  trioxides 
on,  12. 

Spectra,  absorption,  of  cotarnine,  75. 
of  corydaline,  berberine,  and  other 
alkf.loids  in  relation  to  their 
chemical  constitution,  7 
of  laudanine  and  laudanosine  in  rela- 
tion to  their  chemical  constitution, 
9. 

Spectrum  of  nitric  acid  in  various  states 
of  concentration,  103. 
of  pilocarpine  nitrate,  122. 

Stanuimethane,  preparation  of  tetra- 
alkyl  derivatives  of,  290. 

Styrene  (cinnamene)  «-bromo-,  forma- 
tion of,  107. 

Sugars,  the  alkylation  of,  192,  193. 

Sulphazilates,  283. 

Sulphocampholeuecarboxylic  acid  and  its 
salts,  148. 

Sulphuric  acid,  vapour  pressure  of  solu- 
tions of,  224. 

Sulphurous  acid,  mechanism  of  reduction 
of  potassium  dichroniate  with,  54. 

Surface  energy,  moleculai',  the  molecular 
formulae  of  some  fused  salts  as  deter- 
mined by,  272. 

Tartaric  di-ar-  and  -rtc-tetrahydro-)8- 
naphthylamides,  difurfurylamide,  and 
dipiperidide,  preparation  and  optical 
rotation  of,  230. 

Tartraniide,  influence  of  various  substi- 
tuents  on  the  optical  rotation  of, 
229. 

Tautomeric  compounds,  nature  and 
probable  mechanism  of  the  replacement 
of  metallic  by  organic  radicles  in,  47. 

Temperature  influence  of,  on  rate  of  de- 
composition of  diazo-compounds,  63. 

Terpene,  CjoHig,  from  the  oil  of  Cimia- 
momum  pedatmervium  of  Fiji,  201. 

Terpenes,  contribution  to  chemistry  of, 
195. 

Tetrahydropapaverine,  relation  between 
absorption  spectra  and  chemical  struc- 
ture of,  7. 


oaa'a'-Tetramethyldihydrom  uconic  acid, 

247. 
Tetrasulphido-^-phenyleued'.amine,  206. 
Thio-ifj-allophaiiic   acid,   and  its  methyl 
and  ethyl  esters,  105. 

salts   of   a   new   isomeric   mercaptoid 
form  of,  104. 
Thiocarbamides,    action   of  methyl   and 

ethyl  chlorocarbonates  on,  104. 
Thiocarbimides,     interactions    of,    with 

silicophenylamide,  6. 
Toluene-29-azo-/3-naphthol,  3 : 5-dibromo-, 

162. 
Toluene-;o-4-azo  - 1  -  phenyl  -  3  -  methyl  -  5  - 

pyrazolone,  149. 
Toluic  acids,  m-  and  p-,  acid  salts  of,  and 

the  effect  of  water  and  alcohol  on  them, 

274. 
o-Toluimino-methyl  and  -ethyl  esters,  160. 
p-Tolylazoacetoacetic      acid,       menthyl 

ester,  149. 
p-Tolylazocyanoacetic  acid,  meuthyl  ester, 

23. 
Transactions,  supplementary  number  of 

the,  212. 
Transition  point  of  lithium  nitrate  and 

its  hydrates,  37. 
o3«-Tribeuzoyl-85-diphenyl-o-methyl- 

l)entane,  17. 
aa7-Trimethylacetonediearboxylic     acid, 

ethyl  ester,  preparation  and  reduction 

of,   163. 
Trimethylbenzene,  dichloro-,  227. 
1:1:  2-Trimethyl-A-:'*-dihydrobenzene, 

3  :  5-dichloro-,  227. 
cyc/oTrintethylene-mouo-    and    -di-carb- 

oxylic  acids,  dissociation  constants  of, 

247. 
Trimethyl  glucose,  193. 
Trimethyl  a-methylglucoside,  192,  193. 
<ra?is-oa7-Trimethylglutaconic  acid  (hexy- 

lenedicarboxylic   acid),    synthesis    of, 

163. 
oa-y-Trimethylglutaric     acid     (hexauedi- 

carboxylic  acid),  synthesis  of,  and  ^y- 

dibromo-  and  /3-hydroxy-,  163. 
Trimethylpentamethylenecarboxylic 

acid,  bromo-,  ethyl  ester  of,  62. 
2:4:  6-Trimethylpyridine  from  Scottish 

shale  oil,  and  its  aurichloride,  164. 
Trimethylsuccinic     anhydride,    bromo-, 
action   of  alcoholic   potash   and    ot 
diethylauiline  on,  248. 

elimination  of  hydrogen  bromide  from, 
247. 
s-trinitrobenzene,     additive     compounds 

of,  with  alkyl  arylamines,  225. 
1:3:  5-Triphenyl-2  :  4-dimethylcycto- 

pentane,  synthesis  of,  18. 
1:3:  5-Triphenyl-2-methylcycZopentane^ 

synthesis  of,  18. 
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2:4:  6-Tripheuyl-3-iiiethyipyridine,  and 
its  hydrochloride  and  picrate,  17. 

Tungsten  trioxide,  influence  of,  on  the 
specific  rotation  of  Mactic  acid  and  its 
potassium  salt,  12. 

Vanadium    tetrachloride,    reactions    of, 

222. 
Vapour  density  apparatus,  new,  40. 
Vapour  pressures    of   aqueous  ammonia 
solution,  204. 

of  sul[>huric  acid  solutions,  224. 


Vegetable  foods,   cooked,   chemical  com- 
position of,  66. 
Veratric  acid,  spectrum  of,  8. 
Viscosity  of  liquid  mixtures,  215. 

Water,  rain,  discoloured,  101. 
Weiglit,  molecular,  determination  of,  by 
a  microscopic  method,  121. 
of  fused  salts  as  determined  by  their 
molecular  surface  energy,  272. 

Zinc,  atmospheric  corrosion  of,  273. 
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Wednesday,  January  21st,  1903.     Professor  J.  Emerson  Reynolds, 
Sc.D.,  F.R.S.,  President,  in  the  Chair. 

Mr.  W.  H.  Edwards  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

George  Henry  Appleyard,  151,  Cleveland  Street,  Hull. 

Samuel  Bradbury,  Thornham  New  Koad,  Castleton. 

George  Thomas  Branch,  Claremont,  Cape  Town,  S.  Africa. 

Hubert  William  By  waters,  11,  King  Street,  Regent  Street,  W. 

William  Henry  Cadman,  Lord  Williams's  Grammar  School,  Thame. 

John  Castell-Evans,  141,  Ferme  Park  Road,  Crouch  End,  N. 

Arthur  John  Codling,  5,  Tavistock  Square,  W.C. 

Benjamin  Claxton  Coyle,  65,  Lansdowne  Road,  Dublin. 

Cecil  Henx'y  Desch,  Instow,  Mount  Pleasant  Road,  Tottenham,  N. 
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Leonard  King  Hindmarsh,  354,  Lordship  Lane,  S.E. 
Franklin  "Wise  Howorth,  Rose  Bank,  Elmdale  Road,  Palmers  Green,  N. 
Arthur  Graham  Leigh,  Chorcliff  House,  Chorley. 
Percy  George  Mander,  Spon  House,  Spon  End,  Coventry. 
Frederick  O'Brien,  15,  Lilymead  Avenue,  Knowle,  Bristol. 
Alec  Bowring  Steven,  Ness  House,  Surbiton. 
George  Malcolm  Thomson,  Newington,  Dunedin,  N.Z. 
Stanley  Tolson,  14,  Furnivall  Road,  Balby,  Doncaster. 
Francis  Digby  Toyne,  Santubong,  Sarawak. 

Thomas  Crosbie  Walsh,  "  Sunnyside,"  Musvvell  Avenue,  Muswell 
Hill,  N. 

David  John  Williams,  1,  St.  Agnes  Place,  Kennington  Park,  S.E. 

The  Secretary  announced  that  a  communication  had  been  received 
from  Profs.  Bornstein  and  MeyerhofEer  stating  that  they  were 
engaged  in  revising  the  Physikalisch-chemische  Tabellen  of  Landolt  and 
Bernstein,  and  would  welcome  from  English  chemists  any  suggestions 
of  alterations  or  corrections  for  the  new  edition,  addressed  to  them, 
"  care  of  Verlag  von  Julius  Springer,  Berlin,  N." 

The  Council  has  ordered  the  following  report  to  be  printed  in  the 
Journal  and  in  the  Proceedings  of  the  Society  : 


Report  of  the  International  Committee  on  Atomic  Weights. 

In  the  year  1900,  an  International  Committee  on  atomic  weights  was 
organised,  composed  of  more  than  fifty  representatives  from  chemical 
and  other  societies.  Its  conferences  were  necessarily  conducted  by 
correspondence,  and  the  delays  and  diflSculties  of  the  work  proved  to 
be  both  serious  and  annoying.  Accordingly,  the  Committee,  by  vote, 
designated  a  smaller  body  of  three  representatives,  and  the  latter 
now  has  the  honour  to  report  its  recommendations. 

On  the  fundamental  question  of  standards,  definite  and  formal 
action  seems  to  be  impracticable.  By  the  original  committee  of  the 
German  Chemical  Society,  the  oxygen  standard  was  adopted,  but  that 
proposal,  whilst  receiving  strong  support,  also  met  with  serious 
opposition.  In  fact,  opinion  as  expressed  by  individual  voices  seems 
to  be  somewhat  evenly  divided  upon  this  (juestion,  and  around  it 
there  has  already  grown  up  a  controversial  literature  of  formidable 
proportions.  To  force  the  adoption  of  either  standard,  oxygen,  or 
hydrogen,  appears  therefore  to  be  impossible,  and  for  some  time  to 
come  both  are  likely  to  be  employed.      Between    them,   experience 


must  be  the  final  arbiter.  That  standard  which  best  serves 
to  co-ordinate  chemical  and  physical  knowledge  will  ultimately 
be  chosen,  and  the  other  will  gradually  fall  into  disuse. 
Meanwliilo,  it  is  important  that  the  most  probable  values 
for  the  several  atomic  weights  should  be  indicated,  and  that  every 
table  of  them  should  be  consistent  within  itself.  Such  a  table  has 
been  prepared  by  our  distinguished  predecessors  and  its  revision,  as 
knowledge  advances,  seems  to  be  our  proper  function. 

In  order  that  our  work  may  be  of  the  most  general  service,  we  have 
prepared  a  table  in  which  both  standards  of  atomic  weight  are 
represented.  In  most  of  its  details  it  is  identical  with  the  table 
which  was  reported  by  the  previous  committee  at  the  beginning  of  the 
year  1903.*  Some  changes,  however,  have,  in  our  judgment,  become 
necessaiy,  and  these  may  be  briefly  indicated  as  follows : 

Antimony. — In  the  former  reports  of  the  committee,  the  value 
derived  by  Cooke  from  analyses  of  the  bromide,  Sb=  120,  was  adopted. 
This,  however,  ignores  the  work  of  Cooke  and  of  Schneider  upon 
antimony  trisulphide,  and  the  still  more  recent  determinations  made 
by  Friend  and  Smith.  The  true  number  being  therefore  in  doubt,  we 
recommend  the  use  of  an  average  value,  and  put  Sb  =  120*2. t 

Germanium. — The  number  72 '5  is  more  nearly  in  accord  with 
Winkler's  determinations  than  the  former  number  72. 

Hydrogen. — In  the  column  which  represents  the  oxygen  standard, 
hydrogen  has  heretofore  been  assigned  the  value  I'Ol.  The  number 
1"008  is,  however,  much  more  exact,  and  the  error  in  1"01  is  too 
large  to  be  perpetuated.  Each  figure  should  be  given  to  the  nearest 
significant  decimal. 

Lanthanum. — During  1902,  two  new  determinations  of  the  atomic 
weight  of  lanthanum  were  published.  According  to  Jones,  La  = 
138-77,  Brauner  and  Pavlftek  found  La=  139-04.  Both  investiga- 
tions were  conducted  with  great  skill  and  care,  and  each  one  seems  to 
have  some  points  of  advantage  over  the  other.  The  average, 
La  =  138*9,  appears  to  be  the  safest  value  to  adopt.  These  data 
naturally  influence  our  judgment  in  the  case  of  cerium,  and  we  retain 
Brauner's  number,  Ce=140,  rather  than  adopt  the  lower  estimates 
made  by  other  observers. 

Mercury. — Taking  into  account  all  the  determinations  which  have 
appeared,  and  giving  great  weight  to  the  most  recent  measurements  by 
Hardin,  we  regard  the  value  Hg  =  200  as  best  warranted  by  the 
existing  evidence. 

*  III  No.  1  of  the  Berichte  for  1902. 
t  0  =  16. 


Palladium. — The  atomic  weight  of  this  metal  is  in  doubt.  The  bes^t 
determinations  give  values  ranging  from  106  to  107.  The  mean 
between  them,  Pd  =  106'5,  has  been  provisionally  adopted. 

Radium. — This  element  appears  in  the  table  for  the  first  time. 
Madame  Curie's  determination  of  the  atomic  weight,  Ra  =  225,  is 
probably  not  far  from  the  truth. 

Selenium. — Judging  from  the  work  of  Lenher,  and  the  very  recent 
determinations  by  Jul.  Meyer,  the  former  value,  Se  =  79"l,  is  probably 
too  low.  In  order  to  give  due  weight  to  the  newer  measurements,  we 
write  Se  =  79-2. 

Tin. — The  determinations  by  Bongartz  and  Classen,  which  seem  to 
be  the  best,  make  Sn  =  119.  The  former  value,  118*5,  is  almost 
certainly  too  low. 

Uranium. — According  to  the  very  recent  investigation  by  Richards 
and  Merigold,  the  atomic  weight  of  uranium  is  238"5. 

Zirconium. — The  figure  Zr  =  90'6  is  appai'ently  the  most  probable. 

In  thus  assuming  the  duties  assigned  to  us  by  the  larger  Inter- 
national Committee,  we  act  upon  the  conviction  that  the  purpose  of 
our  appointment  is  to  secure  the  promptness  and  efficiency  which  is 
only  possible  with  a  comparatively  small  working  body.  In  order  to 
carry  out  this  purpose,  we  must  depend  upon  the  co-operation  and 
assistance  of  our  colleagues.  We  therefore  beg  that  they,  and  also  all 
other  chemists  who  are  interested  in  researches  upon  atomic  weights, 
will  aid  us  with  their  criticisms  and  advice.  We  especially  ask  that 
publications  upon  the  subject  shall  be  sent  to  us,  in  triplicate  if 
possible,  so  that  no  matter  of  importance  may  be  overlooked.  With- 
out support  of  this  kind  our  work  cannot  be  made  fully  effective. 

The  complete  table  of  atomic  weights,  with  foregoing  changes 
incorporated,  follows. 
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F.  W.  Clarkk 
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Aluminium Al 

Antimony   Sb 

Argon A 

Arsenic    As 

Barium    Ba 

Bismuth Bi 

Boron  B 

Bromine Br 

Cadmium    Cil 

Caesium  Cs 

Calcium  Ca 

Carbon     C 

Cerium    Ce 

Chlorine CI 

Chromium Cr 

Cobalt Co 

Columbium  (Niob- 
ium)        Cb 

Copper     Cu 

Erbium    E 

Fluorine E 

Gadolinium    Gd 

Gallium  Ga 

Germanium     Ge 

Glucinum  (Beryll- 
ium)      Gl 

Gold    An 

Helium    He 

Hydrogen    H 

Indium    In 

Iodine I 

Iridium   Ir 

Iron Fo 

Krypton Kr 

Lanthanum     La 

Lead    Pb 

Lithium  I A 

Magnesium Mg 

Manganese Mn 

Mercury  Hg 


27-1 

26-9 

120-2 

1193 

39-9 

39-6 

75  0 

74-4 

137-4 

136-4 

208-5 

206-9 

11 

10-9 

79-96 

79  36 

112-4 

111-6 

133 

132 

40-1 

39-8 

12  00 

11-91 

140 

139 

35-45 

35-18 

52-1 

51-7 

59-0 

68-56 

94 

93-3 

63-6 

63-1 

166 

164-8 

19 

18-9 

156 

155 

70 

69-5 

72-5 

71-9 

9-1 

903 

197-2 

195-7 

4 

4 

1-008 

1-000 

114 

113-1 

126-85 

125-90 

1930 

191-5 

55-9 

55-5 

81-8 

81-2 

138  9 

137-9 

206-9 

205-35 

7-03 

6-98 

24-36 

24-18 

55  0 

54-6 

200-0 

198-5 

0  =  16.  H  =  l. 

Molybdenum Mo     96  0  95  3 

Neodymium   Nd  143-6  142-5 

Neon    No      20  19-9 

Nickel Ni      58-7  583 

Nitrogen N       14-04         1393 

Osmium  Os  191  1896 

Oxygen   O       1600        1588 

Palladium  Pd  106-5  105-7 

Phosphorus P       31  0  30-77 

Platinum    Pt  194-8  1933 

Potas.sium   K       39  15        38  86 

Praseodymium   ...  Pr  1405  1394 

Radium  Ra  225  223  3 

Rhodium    Rh  1030  1022 

Rubidium    Rb     85-4  848 

Ruthenium Ru  101  7  1009 

Samarium   Sm  150  148  9 

Scandium    So      44-1  43-8 

Selenium Se      79-2  78-6 

Silicon Si       28*4  282 

Silver  Ag  107-93  107-12 

Sodium Na     23-05        22-88 

Strontium  Sr      87-6  86-94 

Sulphur  S        3206        31-83 

Tantalum    Ta  183  1816 

Tellurium    Te  127-6  12-5-6 

Terbium... Tb  160  158-S 

Thallium     Tl  204-1  202-6 

Thorium Th  2325  230-8 

Thulinm Tm  171  1697 

Tin  Sn  119-0  118-1 

Titanium     Ti      481  477 

Tungsten     W  184-0  182  6 

Uranium U  2385  236-7 

Vanadium  V  51  2  50  8 

Xenon X  128  127 

Ytterbium  Yb  173-0  1717 

Yttrium Yt  89-0  83-3 

Zinc Zn  654  64-9 

Zirconium  Zr  90-6  89-9 


Of  the  following  papers,  those  marked  *  were  read 


*1.  "  Researches  on  silicon  compounds.     Part  VIII.     Interactions  of 
silicophenylamide  with  thiocarbimides."     By  J.  Emerson  Reynolds. 

The  author  has  shown  that  the  fine,  crystalline  silicophenylamide, 
Si(NHCgH5)4,  described  in  part  V  of  this  series  of  papers,  loses 
aniline  on  careful  heating  and  affords,  first,  silicotriphenylguanidine 
and,  subsequently,  silicodiphenylimide  {Trans.,  1900,  77,  836). 

The  comparative  ease  and  completeness  with  which  the  change 
Si(NHPh)^  =  Si(NPh)2  +  2NH:2Pb  can  be  realised  suggested  another 
mode  of  producing  the  di-imide,  involving  the  action  of  thiocarbimides. 
It  was  anticipated  that  silicophenylamide  would  react  in  the  following 
manner  :  Si(NHPh)^  +  2R'N:CS  =  Si(NPh)2  +  2CSN2H2PhR'. 

Whilst  the  above  change  can  be  realised,  the  author  showed  that  the 
marked  tendency  of  silicon  to  form  complex  molecules  lead  to  other 
and  unexpected  interactions  with  thiocarbimides,  and  found  that : 

1.  Silicophenylamide  in  benzene  solution  is  not  decomposed  by  a 
thiocarbimide,  even  at  the  boiling  point  of  the  solvent,  but  addition 
compounds  are  formed.  For  example,  ethyl  thiocarbimide  in  excess 
gives  fine,  needle-like  crystals  consisting  of  Si(NHPh)^,2EtNCS, 
and,  when  not  in  excess,  rhombic  plates  of  Si(NHPh)^,EtNCS.  Both 
compounds  lose  the  whole  of  the  thiocarbimide  at  100°  and  leave 
silicophenylamide  unchanged. 

2.  A  very  different  result  is  obtained  when  one  molecule  of  silico- 
phenylamide and  two  molecules  of  a  thiocarbimide,  without  a  solvent, 
are  heated  in  sealed  tubes  at  160°.  At  first,  the  two  compounds  unite 
directly  as  before,  but  when  the  temperature  rises  to  140°  a  thick, 
slightly  brown  liquid  begins  to  form,  the  production  of  which  is  com- 
plete on  heating  to  160°  for  half  an  hour.  At  the  ordinary  tempera- 
ture, this  substance  is  a  very  viscid  liquid,  and  a  specimen  of  the  ethyl 
compotind  has  been  kept  for  several  months  without  separation  of  any 
crystals.  Methyl,  ethyl  and  phenyl  thiocarbimides  afford  similar  pro- 
ducts, which  have  no  odour  of  thiocarbimide,  even  when  strongly 
heated  ;  they  are  easily  misciblo  with  benzene,  from  which  they  are 
precipitated  on  addition  of  ligroin,  and  may  thus  bo  purified  by  a 
repetition  of  this  treatment.  Prolonged  digestion  of  tiie  benzene 
solution  of  each  substance  leads  to  a  slow  separation  of  silicodiphenyl- 
imide, wliilst  the  liquid  affords  crystals  of  a  disubstituted  thiocarb- 
aniido.     Therefore  the  interaction  anticipated  actually  does  take  place 


at  a  sufficiently  high  temperature,  but  the  resulting  silicon  di-imide 

and  thiocarbamide  unite  to  form  a  homogeneous  liquid  consisting  of 

Si(NPh)2,2CSN2H2PhR',  which  is  slowly  dissociated  in  boiling  benzene. 

3.  Silicophenylamide  also  interacts  with  4  molecules  of  thiocarbimides 

at  160°,  but  not  with  more  than  4  molecules.     The  products  are  also 

viscid  liquids  at  first,  but  they  are  not  homogeneous,  as  crystals  form 

to  a  relatively  small  extent  in  the  mass  on  standing  for  some  time,  and 

are  those  of  a  substituted  thiocarbamide.    The  liquid  portion  consists,  in 

each  case,  of  a  new  substance  resulting  from   the   action  of  the   two 

additional  molecules  of  thiocarbimide  on  the  silicon  di-imide  produced  in 

the  first  interaction.     These  liquids  are  miscible  with  benzene,  but  do 

not   dissociate   in   it ;    they  are    decomposed   by  alcohol   and   afford 

ethyl  orthosilicate,  alkyl  dithiocarbamate,  and  a  guanidine  derivative, 

.-.  .•       .  .  ,,     PhN.   „.   XS-Nfl' 

hence  their  constitution  is  probably  ^,   '  >Si<r^.   J-r^,. 

Silicodiphenylimide,  produced  by  heat  from  silicophenylamide, 
combines  directly  with  thiocarbimides  to  form  compounds  of  this 
type. 


*2.  "  On  the  relation  between  the  absorption  spectra  and  the  chemical 
structure  of  corydaline,  berberine,  and  other  alkaloids."  By 
J.  J.  Bobbie  and  A.  Lauder. 

It  has  been  proved  by  purely  chemical  investigations  that  coryd:iline 
and  berberine  are  closely  related  to  one  another  and  that  both 
alkaloids  are  constructed  on  the  same  general  plan  as  papaverine, 
narcotine,  hydrastine,  and  narceine. 

An  examination  of  the  absorption  spectra  of  the  members  of  this 
group  of  alkaloids  shows  that  those  which  are  most  closely  related 
structurally  give  similar  spectra,  the  differences  in  the  spectra 
becoming  more  pronounced  as  the  structural  differences  increase 
in  importance.  Thus  corydaline  and  tetrahydroberberine  closely 
resemble  each  other  in  structure,  and  the  spectra  of  the  latter  only 
differ  from  those  of  the  former  in  the  somewhat  greater  general  absorp- 
tion which  they  exhibit.  Narcotine  only  differs  from  hydrastine  in 
containing  an  additional  methoxyl  group,  and  their  spectra  are  almost 
identical,  but  quite  distinct  from  those  of  corydaline,  from  which  both 
differ  considerably  in  structure.  Papaverine  and  narceine  are  con- 
stitutionally still  further  removed  from  corydaline,  and  their  spectra 
show  a  correspondingly  increased  difference  as  compared  with  those  of 
the  other  members  of  the  group.  When  papaverine,  howevei-,  is 
reduced   to  tetrahydropapuverine,  its    constitution    then    corresponds 
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much  more  closely  with  that  of  corydaline,  and  the  spectra  of  the 
reduced  compound  are  similar  to  those  of  corydaline. 

When  the  corresponding  derivatives  of  corydaline  and  tetrahydro- 
berberine  are  compared,  it  is  seen  that  the  latter  only  differ  from  the 
former  in  possessing  a  slightly  greater  absorptive  power.  Since  the  only 
structural  difference  between  the  two  series  of  derivatives  consists  in 
the  replacement  of  two  of  the  methoxyl  radicles  of  corydaline  by  the 
dioxymethylene  group  in  berberine,  it  was  inferred  that  the  difference 
in  the  amount  of  general  absorption  must  be  due  to  this  difference  of 
structure  and  that  the  dioxymethylene  complex  must  consequently 
exert  a  more  powerful  absorption  than  two  methoxyl  groups.  The 
correctness  of  this  inference  received  support  from  the  direct  com- 
parison of  the  spectra  of  piperonylic  acid,  OgH3(02CH2)C02H,  with 
those  of  veratric  acid,  CgH3(OMe)2*C02H. 

Whilst  the  spectra  of  ta-amiuoethylpiperonylcarboxylic  anhydride, 
C9H7NO(02CH2),  from  berberine,  and  of  corydaldine,  C9H7NO(OMe)2, 
from  corydaline  are  very  similar,  they  differ  widely  from  those  of 
cotarnine  and  hydrastinine,  the  corresponding  oxidation  products  of 
narcotine  and  hydrastine  respectively.  This  difference  finds  a  suffi- 
cient explanation  in  the  fact  that  the  pyridine  ring,  which  is  closed 
in  corydaldine  and  w-aminoethylpiperonylcarboxylic  anhydride,  is 
open  in  cotarnine  and  hydrastinine.  The  action  of  potassium  hydroxide 
converts  hydrastinine  into  oxyhydrastinine,  in  which  the  pyridine  ring 
is  closed.  The  spectra  of  oxyhydrastinine,  and  corydaldine  are  almost 
identical. 

Hartley  {Phil.  Trans.,  1885,  Pt.  II.,  471)  has  already  shown  that 
many  of  the  alkaloids  give  highly  characteristic  spectra  and  has  pointed 
out  the  applicability  of  the  method  to  tlie  study  of  their  constitution. 
The  authors  draw  certain  general  conclusions  as  to  the  relation 
between  the  structure  and  the  absorption  spectra  of  the  alkaloids. 
These  conclusions  are  based  chiefly  on  the  results  of  the  examination 
of  the  alkaloids  of  the  corydaline  group,  but  are  supported  by  the 
results  of  the  examination  of  other  alkaloids. 

Alkaloids  which  differ  essentially  in  structure,  even  when  their 
molecular  formulaa  are  the  same,  give  dissimilar  spectra,  whilst  alkaloids 
which  are  closely  related  structurally  give  similar  spectra,  and  some- 
times, when  the  structural  resemblance  is  very  close,  spectra  which  are 
indistiuguibhable  from  one  another. 

Stereoisomoric  alkaloids  give  identical  spectra.  In  the  examination 
of  storeoisomeric  phenomena,  the  spectroscope  affords  a  means  of  deter- 
mining whether  two  substances  of  the  same  formula,  the  one  active 
uud  the  other  inactive,  are  related  to  one  another  as  sterooisomerides. 
If  tboy  give  different  spectra,  it  can  be  inferred  with  great  certainty 
that  tliey  differ  siructuraily. 
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Homologous  alkaloids  give  practically  the  same  spectra.  The 
formula  of  bulbocapnine  differs  from  that  of  tetrahydioberberiue 
and  papaverine  only  by  CHg,  but  the  vpide  difference  between 
the  spectra  of  all  three  substances  precludes  the  possibility  that 
bulbocapnine  is  homologously  related  to  either.  Whilst  important 
differences  of  structure  are  always  accompanied  by  marked  dif- 
ferences in  the  spectra,  many  of  the  structural  details  of  an  alkaloid 
may  be  modified  without  any  appreciable  effect  being  produced  in  the 
spectia.  An  example  of  this  is  afforded  by  the  replacement  of  two  of 
the  methoxyl  groups  of  corydaline  by  the  dioxymethylene  group  in 
berbeiine.  When,  therefore,  two  alkaloids  give  spectra  which  are 
nearly,  but  not  quite,  identical,  it  may  be  inferred  with  considerable 
probability  that  they  differ  only  in  minor  details  of  structure.  In 
such  cases,  a  preliminary  spectroscopic  examination  would  sometimes 
give  a  clue  to  the  constitution  of  an  alkaloid  which  would  greatly 
facilitate  the  chemical  investigation. 


*3.  "  The  absorption  spectra  of  laudanine  and  laudanosine  in  relation 
to  their  chemical  constitution."   By  J.  J.  Dobbie  and  A.  Lauder. 

In  this  paper,  the  absorption  spectra  of  laudanine,  C^qHojO^N,  and 
laudanosine,  C21H27O4N,  two  rare  opium  alkaloids  discovered  by  Hesse, 
are  described.  They  are  shown  to  be  practically  identical  with  one 
another  and,  further,  to  resemble  very  closely  the  spectra  of 
corydaline  and  tetrahydropapaveriue  (see  preceding  abstract).  The 
close  resemblance  between  the  spectra  of  laudanine  and  laudanosine 
confirms  the  view  that  they  are  homologous  bodies,  whilst  the  close 
agreement  with  the  spectra  of  corydaline  and  tetrahydropapaveriue 
points  to  the  possession  of  a  structure  similar  to  that  of  these 
alkaloids. 

Fur  reasons  given  below,  the  relationship  with  corydaline  is  probably 
somewhat  closer  than  with  tetrahydropapaveriue.  Laudanosine  has 
one  atom  of  carbon  less  than  corydaline,  the  number  of  hydrogen, 
oxygen,  and  nitrogen  atoms  being  the  same  in  both.  Assuming  the 
formulae  of  the  two  alkaloids  to  have  been  correctly  determined,  the 
difference  between  them  may  conceivably  consist  in  the  absence  from 
laudanosine  of  the  methyl  group  which  is  present  in  corydaline  and 
in  the  partial  reduction  of  one  of  its  rings, 

C.22H,70^N    -    CH2  +  H2    =    CgiH^^O^N. 
Corydaliue.  •  Laudanosine. 

In  this  way,  the  close  agreement  of  the  spectra  might  be  accounted 
for.     The  absence  of   the  methyl  group  would  produce  no  appreciable 
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effect,  and  it  is  known  from  the  examination  of  a  number  of  cases 
that  the  introduction  of  two  atoms  of  liydrogeti  iuto  a  molecule  is  not 
necessarily  accompanied  by  any  notable  modification  of  its  spectra. 
The  spectroscopic  evidence  as  to  the  close  relationship  subsisting 
between  laudanosine  and  corydaline  is  substantiated  by  the  little  which 
is  known  concerning  the  chemistry  of  the  former  alkaloid.  Like 
corydaline,  it  contains  four  methoxyl  groups  and  yields  metahemipinic 
acid  as  one  of  its  oxidation  products.  It  further  resembles  corydaline 
in  the  ease  with  which  it  is  oxidised  by  nitric  acid  to  a  yellow  base. 
This  basic  product  has  not  been  analysed,  but  it  is  not  improbably 
identical  with  meconidine,  an  alkaloid  associated  with  laudanosine  in 
opium.  The  formula  of  meconidine  is  Cg^HggO^N  and  bears  the  same 
relationship  to  that  of  laudanosine  that  the  formulae  of  dehydrocory- 
daline  and  berberine  respectively  bear  to  those  of  corydaline  and 
tetrahydroberberine. 
Colourless  : 


Corydaline. 
M.  p.  135-5°. 


Yellow 


Dehydrocorvdaline. 
M.p.  118—120° 


Tetrahydroberberine. 
M.  p.  167°. 


Berberine. 
C2oH,,0,N. 

M.  p.  145°. 


Laudanosine. 
M.  p.  89°. 


Meconidine. 

C2iH,30,N. 

M.  p.  58°. 


Whether  the  yellow  substance  produced  by  the  oxidation  of 
laudanosine  is  identical  with  meconidine  or  not,  the  mere  fact  of  the 
existence  in  opium  of  the  coloured  base  having  a  formula  differing  from 
that  of  laudanosine  by  four  atoms  of  hydrogen  affords  support  to  this 
view  of  the  relationship  of  these  substances,  and  this  hypothesis  receives 
additional  confirmation  from  a  comparison  of  the  molting  points  of  the 
substances. 


Discussion. 

Dr.  JowETT  asked  if  the  authors  had  tried  the  method  with  stereo- 
isomoric  alkaloids  like  atropine  and  hyoscyamine  or  the  scopolamines, 
or  whether  the  method  had  been  confined  to  those  alkaloids  with  a 
quinuline  or  i«oquinolino  nucleu'^.  If  the  method  was  of  general 
application,  it  would  prove  of  great  service  in  distinguishing  between 
Htureoisumcriilus  and  isomeric  alkaloids  differing  structurally. 

Professor  Dunstan  remarked  that  Dr.  Dobbie  had  made  a  distinct 
Htep  in  advance  in  tlie  direction  of  showing  Iiow  these  absorption 
vpeotra,  for  a  knowlodge  of  which  chemists  owe  so  much  to  Professor 
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Hartley,  may  be  definitely  utilised  as  a  criterion  in  determining  the 
general  molecular  structure  of  alkaloids.  Though  possibly  of  limited 
application,  the  method  promised  to  be  of  value  in  dealing  with  cases, 
such  as  those  now  brought  forward  by  Professor  Dobbie,  where 
chemical  methods  were  not  yet  available  or  applicable. 

Professor  Dobbie,  in  reply,  said  that  although  he  and  Mr.  Lauder  had 
incidentally  examined  some  of  the  pyridine  alkaloids,  thoy  had  not 
made  any  systematic  study  of  them,  as  they  had  of  the  alkaloids 
of  high  molecular  weight. 


4.  "  Phenocycfoheptene."     By  F.  S.  Kipping  and  A.  E.  Hunter. 

The  dry  hydrochloride  of  pheno-a-aminocyc/oheptane  (Kipping  and 
Hunter,  Trans.,  1901,79,  602)  undergoes  decomposition  at  about  240° 
giving  ammonium  chloride  and  phenocyc^oheptene,  a  homologue  of 
indene  and  of  dihydronaphthalene  : 

CeHX^^H^^CH  C«H,<cHz^H  ^e^*<^H=CH>CH, 

PhenO(;2/c^opentene.  Phenocj/cZohexenc.  Phenoci/c/oheptene. 

(Indeue. )  (Dihydronaphthalene. ) 

Phenocycloheptene,  Cj^Hjg,  a  colourless  liquid  having  an  odour  which 
recalls  that  of  indeno,  boils  at  233*5 — 234°  (757  mm.)  and  has  a  sp.  gr. 
1009  at  4°/4°.  It  differs  from  indene  in  chemical  properties  as  it 
neither  gives  a  picrate  nor  a  condensation  product  with  benzaldehyde 
in  presence  of  sodium  ethoxide. 

On  oxidation  with  potassium  permanganate  in  alkaline  solution  at 
the  ordinary  temperatui'e,  phenocycloheptene  is  converted  into 
an  acid  identic  il  with  the  phenylbutyric-o-cirboxylic  acid, 
C0.^1I'C^ll^'[CH2]3'G0.2R,  prepared  synthetically  by  Roser  (Ber., 
1885,  18,  3118);  this  acid  seems  to  be  dimorphous  as,  when  first 
produced,  it  crystallises  in  needles  melting  at  122°  and  subsequently 
in  plates  melting  at  138°,  the  latter  being  the  form  obtained  by  Roser, 
but  the  coudilions  which  determine  the  formation  of  the  one  or  other 
modification  could  not  be  ascertained.  On  oxidation  with  hot,  very 
dilute  nitric  acid,  the  unsaturated  hydrocarbon  gives  the  form  melting 
at  138°. 
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5.  "  The  influence  of  molybdenum  and  tungsten  trioxides  on  the 
specific  rotations  of  Mactic  acid  and  potassium  Mactate."  By 
G.  G.  Henderson  and  J.  Prentice. 

Both  molybdenum  trioxide  and  tungsten  trioxide  are  dissolved  by  a 
hot  aqueous  solution  of  potassium  ^lactate,  the  former  readily,  but  the 
latter  with  greater  difficulty.  lu  each  case,  the  specific  rotation 
increases  with  the  quantity  of  oxide  in  solution  and  reaches  a  maximum 
([a]^  =+22*69°  and  +10"8°  respectively)  when  the  substances  are 
present  in  the  proportion  of  2  molecules  of  C^H503K  to  1  molecule  of 
RO3.  At  this  point,  the  solutions  are  practically  saturated  with  the 
oxides,  for,  although  a  little  more  of  each  oxide  can  be  dissolved  in  the 
heat,  decomposition  then  ensues,  and  the  solutions  become  coloured  blue 
or  brown  according  as  molybdenum  or  tungsten  trioxide  is  used.  These 
results  point  to  the  formation  of  potassium  molybdi lactate  and 
tungstilactate  according  to  the  equation:  2C3H503K  +  E,03  = 
RO,(C3H,03K)2  +  H20. 

Sodium  molybdate  and  tungstate  are  readily  dissolved  by  an 
aqueous  solution  of  Z-lactic  acid,  the  specific  rotation  increasing  in  each 
case  as  larger  quantities  of  the  salt  are  added.  The  highest  readings 
([a]u°°  =  +21*15°  and  +9'9°)  are  obtained  when  the  solutions  contain 
1  molecule  of  NajRO^  for  each  2  molecules  of  OgH^Og,  and  if  a  larger 
quantity  of  either  salt  is  added  the  rotation  diminishes.  It  seems, 
therefore,  that  a  reaction  occurs  in  the  sense  of  the  equation  2C3H^,03  + 
NajRO^  =  K02(C3H^03Na)2  +  2H2O, sodium  molybdilactate  and  tungsti- 
lactate being  formed. 

Molybdenum  trioxide  is  also  dissolved  by  an  aqueous  solution  of 
/-lactic  acid,  but  the  compound  formed  in  the  solution  is  decomposed 
by  exposure  to  heat  or  even  to  diffused  daylight,  and  hence  the  process 
of  dissolution  must  be  carried  on  in  the  cold  and  in  a  dark  place.  Tlie 
specific  rotation  increases  as  the  oxide  is  added  and  reaches  a  maximum 
([a]if  =»  +  2t*78°)wheu  1  moleculeofMoOyis  present  for  each  1  molecule 
of  CgHgOg,  diminishing  again  on  the  addition  of  more  oxide.  Tiiis  result 
indicates  the  formation  of  a  compound  CHMe(C02H)0'MoO.^*OH,  or 

more  probably  CHMb\7,,^  ^[^MoOj.     Tlie  sonsibility  to  light  of  the 

solution  in  so  great  that  a  good  print  from  a  negative  can  bo  taken  on 
paper  saturated  with  the  solution  and  dried  in  the  dark,  but  the  blue 
colour  of  the  print  fades  away  ia  the  absence  of  light. 

Tunghten  trioxide  was  found  to  be  practically  insoluble  in  an 
aqueous  solution  of  /-luetic  acid. 

According  to  the  views  formerly  expresaed  (Trana.,  181)9,  75,  542) 
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regarding  the  constitution  of  the  "  tartar  emetic  "  class  of  compounds, 
molybdenum  and  tungsten  trioxides  should  react  with  lactates,  yielding 
derivatives  of  the  type  E,02(0'CHMe'C02M)2,  and  the  results  of  this 
investigation  point  to  the  formation  of  compounds  having  this  com- 
position. 


6.  <*  Estimation  of  ethyl  alcohol  in  essences  and  medicinal  prepara- 
tions,"    By  T.  E.  Thorpe  and  John  Holmes. 

The  authors  described  a  method  of  estimating  ordinary  alcohol  in 
essences  and  medicinal  preparations  containing  essential  oils  and 
volatile  substances,  feuch  as  ether,  chloroform,  benzaldehyde,  camphor, 
compound  ethers,  and  which  has  been  used  for  some  time  past  in  the 
Government  Laboratory  and  which  has  been  found  to  be  both  accurate 
and  of  very  general  applicability. 

It  is  as  follows  :  25  c.c.  of  the  sample,  measured  at  155°,  are  mixed 
with  water  in  a  separator  to  a  bulk  of  from  100  to  150  c.c,  and 
common  salt  is  added  in  sufficieut  quantity  to  saturate  theliquid.  The 
mixture  is  now  shaken  vigorously  for  5  minutes  with  from  50  to  80  c  c. 
of  light  petroleum  boiling  below  60°,  and  after  standing  for  about 
half  an  hour  the  lower  layer  is  drawn  off  into  another  separator, 
extracted,  if  necessary,  a  second  time  with  petroleum,  and  then  intro- 
duced into  a  distillation  tlask.  Meanwhile,  the  petroleum  layers  are 
washed  successively  with  25  c.c.  of  saturated  brine,  the  washings  added 
to  the  main  bulk,  which  is  neutralised  if  necessary,  and  then  distilled, 
and  the  distillate  made  up  to  100  c.c.  and  its  relative  density  deter- 
mined at  the  standard  temperature  in  the  usual  manner.  The  results 
thus  obtained  require  a  small  correction  from  the  circumstance  that,  as 
the  alcohol  present  is  distilled  into  four  times  its  initial  volume,  the 
errors  of  the  spirit  tables  are  necessarily  quadrupled.  Details  were 
given  of  the  mode  in  which  the  magnitude  of  this  error  may  be  deter- 
mined, and  from  these  results  the  mean  error  of  the  tables  at  below 
40  percent,  proof  (for  example,  0  972  sp.  gr,),  which  is  the  particular 
section  of  tables  mainly  used,  may  be  set  down  as  -1-0*2  per  cent, 
of  proof  spirit,  and  hence  the  observed  determinations,  expressed  as 
percentages  of  proof  spirit,  lequire  a  subtractive  correction  of  0  8 
per  cent. 

Tables  were  given  of  results  obtained  on  preparations  actually  made 
in  the  laboratory  and  containing  known  quantities  of  ethyl  alcohol 
as  evidence  of  the  accuracy  and  general  applicability  of  the  method 
and  of  the  degree  of  variation  which  may  be  expected  to  occur  between 
the  results  of  different  operators. 
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7.  "Carbon  monoxide  as  a  product  of  combustion  of  the  Bunsen 
burner."     By  T.  E.  Thorpe. 

The  author,  in  the  course  of  an  inquiry  into  the  nature  of  the  com- 
bustion-products of  certain  of  the  gas-  and  oil-stoves  in  common  use, 
has  had  occasion  to  make  observations  on  the  behaviour  of  the 
Bunsen  burner  as  regards  its  liability  to  evolve  carbon  monoxide 
when  burning  under  an  ordinary  laboratory  sand-tray.  He  finds  that 
a  burner  fed  with  coal-gas  at  the  rate  of  6  cubic  feet  per  hour  and 
under  0*95  inch  pressure  will  evolve  about  0*022  cubic  foot  of  carbon 
monoxide  when  burnt  under  a  sand-tray  in  such  manner  that  the 
inner  cone  of  the  flame  impinges,  or  apparently  impinges,  on  the 
metal. 


8.  "  Derivatives  of  yS-resorcylic  acid  and  of  protocatechuic  acid." 
By  W.  H.  Perkin,  junr.,  and  E.  Schiess. 

The  authors  have  been  engaged  for  some  time  in  the  investigation  of 
some  derivatives  of  these  acids,  and  the  appearance  of  a  paper  by 
Billow  and  Riess  {Ber.,  1902,  35,  3900),  which  deals  with  somewhat 
similar  derivatives  obtained  from  a-resorcylic  acid,  has  necessitated 
the  publication  of  the  following  short  account  of  their  results. 

Methyl  dimethyl-^-resorcylate,  (OMe)2CQH.5'0O2Me,  is  readily  ob- 
tained as  a  colourless  oil  boiling  at  160 — 162°  under  13  mm.  pressure 
when  y3-resorcylic  acid  is  treated  with  potassium  hydroxide  and  methyl 
sulphate  in  aqueous  solution.  The  corresponding  ethyl  dimethyl-^- 
resorcylate  boils  at  170°  under  13  mm.  pressure. 

2  :  i-Dimethoxyhemoylacetophenone,  (OMe)2CgIT3'CO*CH2'COPh,  is 
produced  when  sodium  acts  on  a  mixture  of  ethyl  dimethylresorcylate 
and  acetophenone  dissolved  in  dry  ether  ;  it  crystallises  in  plates, 
melts  at  55°,  and  develops  a  brownish-red  coloration  with  alcoholic 
ferric  chloride.  The  ethereal  solution  gives,  with  copper  acetate, 
the  copper  compound  Cy^HgoOj,Cu,  whicli  crystallises  fi-om  benzene  in 
slender,  green  needles  containiug  one  molecule  of  benzene. 

2  :  i-DimUhoxycinnamic  acid,  (OMe)2C„H3*CHICH'C02H,  which 
has  already  been  obtained  from  methyluiubclliferone  by  Will  and 
Tiemanu  {Ber.,  1882,  16,  2080  ;  1883,  16,  2116)  in  two  moditications 
(a-  and  ft-)  melting  respectively  at  138*^  and  184'\  may  bo  easily 
prepared  synthetically  by  digesting  dimethylresorcylaldehyde 
(2  :4-dimethoxybonzaldehyde),  (OMo)2C^Hg'CHO,  with  sodium  acetate 
and  acetic  anhydride  in  the  uuiial  manner.  The  a(nd  obtained  in  this 
way  by  the  uuthoru  was  the  ^modification  molting  at  184°. 
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The  ethyl  salt,  (OMe)2CgH3*CHICH'C02Et,  is  very  conveniently  pre- 
pared, in  a  yield  of  80  per  cent.,  by  treating  a  mixture  of  dimethyl- 
resorcylaldehyde  and  ethyl  acetate  with  sodium  (compare  Claisen, 
Ber.,  1890,  23,  977);  it  is  a  colourless  oil  distilling  at  208°  under 
13  mm.  pressure. 

3  :  i-Dimethoxycinnamic  acid  may  be  obtained  by  treating  dimethyl- 
catecholaldehyde  (3  : 4-dimethoxybenzaldehyde)  in  a  similar  manner; 
it  crystallises  from  acetic  acid  in  needles,  melts  at  180°,  and  is  identical 
witii  the  acid  which  Tiemann  and  Will  {Ber.,  1881,  14,  060)  first 
prepared  from  caffeic  and  ferulic  acids  by  treatment  with  potassium 
hydroxide  and  metliyl  iodide.  Its  ethyl  salt  may  be  prepared  from 
the  acid  by  esterification  in  the  usual  manner,  but  much  more  con- 
veniently by  acting  on  a  mixture  of  dimethylcatecholaldehyde  and 
ethyl  acetate  with  sodium.  It  crystallises  from  light  petroleum  in 
plates,  melts  at  59°,  and  distils  at  196 — 197°  under  a  pressure  of 
11  mm. 

Ethyl  3  :  4:-dimethoxyphenyl-a  : (idibi'omopropionate, 
(OMe),CaH3-CHBr-CHBr-00.3Et, 
which  is  formed  when  the  last-mentioned  ethyl  salt  is  treated  with 
bromine  in  chloroform  solution,  melts  at  111°  and,  when  hydrolysed 
with  excess  of  alcoholic  potash,  is  converted  into  3  :  ^-dimeilioxyphenyl- 
propiolic  acid,  (OMe)2CgH3*C:C'C02H,  a  colourless,  crystalline  sub- 
stance melting  at  149°.  A  detailed  investigation  of  the  above  sub- 
stances and  their  derivatives  is  in  progress. 


9.  "  Synthesis  of  imino-ethers.    .V-Ethyl-,  .Y  methyl-,  and  .^'-benzyl- 
benziminoethers."     By  G.  D.  Lander. 

Alkylation  by  means  of  silver  oxide  and  alkyl  iodides  occurs  to  a 
very  limited  extent  with  the  alkyl  and  benzyl  benzamides,  and  the 
imino-ethers  were  therefore  prepared  from  the  imide  chlorides  by 
means  of  the  sodium  alkyloxides  {Trans.,  1902,  81,  591).  The  lY-ethyl 
and  ^-methyl  derivatives  are  contaminated  with  compounds  of 
higher  boiling  points  containing  a  smaller  percentage  of  carbon, 
which  may  be  ortho-compounds  of  the  type  CPh(0R)2NHR'.  The 
purification  of  the  imino-ethers  is  effected  by  warming  with  1/10 
molecule  of  acetic  anhydride. 

The  imide  chloride  of  benzethylamide,  CPhCKNEt,  boils  at  110 — 111° 
(15  mm.)  and  gives,  on  treatment  with  aniline,  ethylphenylhenzenyl- 
amidine,  CPh(;NEt)-NHPh ;  this  base,  which  melts  at  74 — 76°  is 
also  obtained  by  condensing  aniline  with  the  imino-ether ;  its  platini- 
chloride  crystallises  with  2H2O  and  melts  at  204°. 
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'N-Ethylbenzimino-ethT/l  ether,  CPh(OEt;)*.]S]'Et,  and  1^-ethylbenzimino- 
inHhyl  ether,  CPh(OMe):NEt,  boil  at  105°  and  97—100°  under  11  mm. 
pressure,  and  at  221—223°  and  209—212°  (uncorr.)  under  the  ordin- 
ary pressure,  respectively ;  they  are  colourless,  limpid  liquids  of 
amine-like  odour. 

Benzoyl diethylbenzenylamidine,  CPii(INEt)*NEt'COPh,  a  basic  bye- 
prod  net  of  the  imino-ether  synthesis,  crystallises  in  colourless  prisms 
melting  at  90 — 91  5°  without  decomposition;  its  platinichloride  melts 
at  151 — 151 '5°,  and  its  solution,  in  dilute  hydrochloric  acid, 
gradually  decomposes  with  the  formation  of  benzoic  acid,  ethyl- 
amine,  and  a  compound  (m.  p.  101 — 102°)  not  yet  examined. 

'^-Methylbenziminomethyl  ether,  CPh(OMe):NMe,  boils  at  94 — 95° 
under  12  mm.,  and  at  203 — 206°  (uncorr.)  under  the  ordinary 
pressure;  the  crude  hydrochloride  melts  at  65 — 70°,  regenerating 
benzmethylamide. 

'N-Methylbenziniinoethyl  ether,  CPh(OEt)INMe,  was  not  obtained 
pure;  it  boils  at  about  105°  under  14  mm.,  and  at  about  215°  under 
the  ordinary  pressure. 

Benzoyldimethylhenzenylamidine,  CPh(INMe)*NMe*COPh,  which  re- 
sembles the  diethyl  compound  in  crystalline  form  and  properties, 
melts  at  116 — 117"5°,  ita  platinichloride  melts  at  184 — 185°. 

The  imide  chloride  of  benzhenzyl amide,  CPhCKNCHoPh  (compare 
Ber.,  1897,  30,  1788),  decomposes,  almost  completely,  on  distillation 
into  benzonitrile  and  benzylchloride,  but  the  undistilled  imide  chloride 
condenses  with  aniline  yielding  phenylbenzylbenzenyJamidine, 
CPh(:NCH2Ph)'NHPh,  which  melts  at  99—100°,  and  is  identical 
with  Beckmann  and  Fellrath's  base  obtained  from  benzphenylamide 
imide  chloride  and  benzylamine,  and  also  with  the  amidine  formed  by 
condensation  of  iV-benzylbenzimino-ethyl  ether  with  aniline.  Phenyl- 
methylbenzylbenzeaylamidine,  CPh(INCH2Ph)*NMePh,  which  is  pro- 
duced either  from  methylaniline  and  the  imide  chloride  of  benz- 
benzylamide,  or  by  alkylating  the  above  described  amidine  with 
methyl  iodide,  melts  at  89—90°. 

'^-Benzylbenzimino-ethyl  ether,  CPh(0Et)!NCH2Ph,  is  a  viscid,  colour- 
less, odourless  oil,  boiling  at  186 — 188°  under  12  mm.  pressure;  the 
corre.=iponding  methyl  ether,  CPh(OMe)!NCIT.,Ph,  boils  at  178—180° 
under  11  mm  pressure.  These  iV-benzylbenzimino-others,  when  left 
in  contact  with  air,  undergo  oxidation  to  dibenzamide. 
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10.  "  The  condensation  of  phenyl  ethyl  ketone  (propiophenone)  with 
benzalacetophenone  and  of  acetophenone  with  benzalpropio- 
phenone."     By  R.  D.  Abell. 

Phenyl  ethyl  ketone  and  benzalacetophenone  condense  under  the 
influence  of  sodium  ethoxide  to  form  :  (i)  2-phenyl-l-methyl-l  :  3-di- 
benzoyl  propane,  034112,2^2  (prism=i,  m.  p.  103-5 — 104-5°);  (ii) 
2  :  4-diphenyl-l-methyI-l  :  3  :  5-tribenzoylpentane,  C39H34O3  (rhombic 
plates,  m.  p.  241-242°). 

The  former  substance  reacts  with  hydroxylamine  to  form  a  dioxime, 
C24H24N2O2  (needles,  m.  p.  204 — 205°),  and  with  hydroxylamine  hydro- 
chloride to  form  2:4:  ^-tnpheayl  3-inetfii/lpyridine,  C24H19N  (needles, 
m.  p,  141 — 142°),  this  base  yielding  a  picrate  (yellow  prisms,  m.  p. 
190 — 191°)  and  a  hydrochlorile  in  colourless,  hygroscopic  needles. 

Acetophenone  and  benzalpropiophenone  in  presence  of  sodium 
ethoxide  react  to  form:  (i)  2-phenyl-l  :  3dimethyl-l  :  3-dibenzoyl- 
propane,  C2rH2402  (six-sided  crystals,  m.  p.  162 — 163°.  Trans.,  1901, 
79,  936) ;  (ii)  a  mixture  of  2-phenyl-l  :  3-dibenzoylpropane,  C23H20O2 
(Kostanecki  and  Rossbach,  B^r.,  1896,  29,  1492),  and  2-phenyl-l- 
methyl-l  :  3-dibenzoylpropane,  C24H22O2  crystallising  in  prisms  melt- 
ing at  93—94° ;  (iii)  2-phenyl-l-methyl-l  :  3-dibenzoylpropaue,  C24H2.2O2 
(prisms,  m.  p.  103-5—104-5°);  (iv)  2  :  4-diphenyl-l-methyl-l  :  3  :  5- 
tribenzoylpentane,  0.^9113403  (rhombic  plates,  m.  p.  241 — 242°);  (v) 
2  :  4-diphenyl-l  :  3  : 5-tribenzoylpentane,  OagHggOai  (glistening  prisms, 
m.  p.  255— 256°)  (Kostanecki  and  Rossbach,  Ber.,  1896,  29,  1492); 
(vi)  benzoic  acid ;  (vii)  a  pink,  viscid,  acid  liquid. 

The  two  homologous  1  :  5-diketones  indicated  under  (ii)  co  ild  not  be 
separated  by  solvents,  but  were  identified  by  means  of  the  correspond- 
ing dioximes  and  pyridines,  namely  :  the  dioxime,  O23H22N2O2 
(needles,  m.  p.  163—164°),  and  2  : 4  : 6-triphenylpyridine,  C23H17N 
(needles,  m.  p.  137 — 138°:  Wislicenus  and  Newman,  Annalen,  1898, 
302,  236),  corresponding  to  2-phenyl-l  :  3-dibenzoylpropane,  and  the 
dioxime,  O24H24N2O2  (needles,  m.  p.  204— 205°)  and  2:4:  6-triphenyl-3- 
metliylpyridine,  024H,pN  (needles,  m.  p.  141  —  142°),  corresponding  to 
2-phenyl-l-methyl-l  :  3-dibenzoylpropane. 

In  presence  of  an  alcoholic  solution  of  sodium  hydroxide,  aceto- 
phenone and  benzalpropiophenone  reacted  to  form  :  (i)  2-phenyl-l  :  3- 
dimethyl-1  :  3-dibenzoylpropane,  O25H24O2  (six-sided  crystals,  m.  p. 
162—163°);  (ii)  the  mixture  of  homologous  1  : 5-diketones  (prisms, 
m.  p.  93—94°). 

It  is  therefore  evident  that  the  reaction  between  acetophenone  and 
benzalpropiophenone  is  not  a  condensation  in  the  true  sense  of  the 
word,  and  that  the  substances  isolated  are  formed  by  the  condensation 
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of  the  decomposition  products  of  benzalpropiophenone  (phenyl  ethyl 
ketone  and  benzaldehyde)  with  benzalpropiophenone  and  acetophenone. 


11.  "A  synthesis  of  1  :  3 ;  5-triphenyl-2  :  4-diniethylo,yc?opentane  and 
of  1:3:  5-triphenyl-2-methy%c?opentane."     By  R.  D.  Abell. 

2-PhenyI-l  :  3-dimethyl-l  :  3-dibenzoyIpropane,  C.^jHo^Og  {Trans., 
1901,  79,  936),  when  reduced  by  zinc  dust  and  acetic  acid,  yielded 
the  cyclic  pinacone  1:3:  5-triphenyl-2  :  4-dimethylcycZopentandiol, 
OjjHgeOg  (prisms,  m.  p.  143 — 144°),  and  this  on  reduction  with  red 
phosphorus  and  hydriodic  acid  gave  two  isomeric  1:3:  5-triphenyl- 
2  : 4-dimethylc2/cZopentanes,  CgsHgj-,  the  one  crystallising  in  needles, 
m.  p.  80—81°  the  other  being  a  yellow  oil  (b.  p.  246—248°,  25  mm.). 

When  fused  with  oxalic  acid,  the  pinacone  loses  two  molecules  of 
water  (Fischer,  Ber.,  1897,  30,  559)  to  form  the  unsaturated  hydro- 
carbon, 1:3:  5-triphenyl-2  :  4-dimethylcyc?opentadiene,  G^'^n  (needles, 
m,  p.  127 — 128°),  which,  on  reduction  with  red  phosphorus  and 
hydriodic  acid,  also  gave  both  saturated  hydrocarbons. 

CHMe-COPh        (J)HMe-CPh-OH         CMe=:CPh        CHMe— CHPh 
CHPh  — >  CHPh   I  -^  CHPh  I      -^  CHPh      | 

CHMe-COPh         CHMe-UPh-OH         CMe=CPh.       CHMe— CHPh 

2-Phenyll-methyl-l  :  3-dibenzoylpropane,  Cg^HgoOg,  on  reduction 
with  zinc  dust  and  acetic  acid  gave :  (i)  1:3:  5-triphenyl-2-methyl- 
C7/cfopentandiol,  ^24^24^2  5  (")  1  :  3  : 5-triphenyl-2-methylcyc^- 
pentadiene,  C24H20 ;  the  former  is  a  brown  oil  crystallising  with 
difficulty,  the  latter,  which  is  probably  due  to  the  dehydration  of  the 
cyclic  pinacone  by  acetic  acid,  forms  yellow  needles  and  melts  at 
162—163° 

The  cyclic  pinacone,  C24H24O2,  obtained  as  an  almost  colourless  oil 
by  reducing  the  1  :  5-diketone  with  sodium  amalgam  in  moist  ethereal 
solution,  solidified  in  needles  (m.  p.  68 — 80°)  when  left  in  a  vacuum 
over  concentrated  sulphuric  acid,  but  could  not  be  recrystallised 
from  solvents  as  it  always  separated  as  an  oil. 

The  cyclic  pinacone,  when  fused  with  oxalic  acid,  gave  the  unsatur- 
ated hydrocarboD,  1:3:  5-triphenyl-2-methylcyc^opentadiene,  C24H20 
(yellow  needles,  m.  p.  162—163°). 

Both  the  pinacone  and  the  unsaturated  hydrocarbon  gave  two 
isomeric  1:3:  5-triplieuyl-2-metliylc?/cZopentanes,  Cj^Ho-j,  on  reduction 
with  red  phosphorus  and  liydi'iodic  acid,  the  one  crystallising  in 
needles  (m.  p.  121—122°),  the  other  being  a  yellow  oil  (b.  p.  260—262'', 
28  mm.). 
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CHMe-COPh         CHMe-CPh-OH         CMe=CPh  CHMe-CHPh 

CHPh  — V  CFiPh    I  _->cHpi,    I        -  V  CllPh    I 

ClJg-COPli  CHg — UPlrOH         CU=CPh  CU^ — CHPh 


12.  '•  Formation  of  carbazoles  by  the  interaction  of  phenols,  in  the 
orthoketonic  form,  with  arylhydrazines,"  By  F.  R.  Japp 
and  W,  Maitland. 

In  a  preliminary  note  (Proc,  1901,  17,  176)  the  authors  showed 
that  carbazoles  could  be  obtained  by  heating  certain  phenols  with 
arylhydrazines  in  presence  of  their  hydrochlorides.  They  now  find 
that  the  ease  with  which  this  reaction  occurs  is  proportional  to  the 
readiness  with  which  the  phenol  in  question  passes  into  the  tautomeric 
orthoketonic  form.  Thus  phenol  itself  does  not  yield  any  carbazole 
under  the  foregoing  conditions ;  a-naphthol  reacts,  but  with  great 
diflBculty,  giving  a  very  poor  yield  of  the  carbazole  derivative ; 
/8-naphthol  and  9-hydroxyphenanthrene  react  with  relative  ease. 
This  is  precisely  the  order  of  reactivity  in  the  orthoketonic  form, 
which  Thiele's  theory  of  double  linkings  would,  in  its  application  to 
benzene  derivatives,  predict  for  these  phenols. 

In  .addition  to  the  carbazoles  described  in  the  preliminary  note,  the 
following  have  been  prepared.  The  nomenclature  adopted  is  that 
proposed  by  Graebe  {Ber.,  1894,  27,  3066). 


s-1  :  2-Din(i])hthocarbazole,  |        |  III  (™'  P*  155°). — 

\/\y 

From  ^-naphthol,  ^-naphthylhydrazine  and  its  hydrochloride; 
identical  with  '*  dinaphthyleneamine,"  which  Walder  {Ber.,  1882, 
15,  2173)  obtained  by  heating  )8)8-dinaphthol  with  the  double  com- 
pound of  zinc  chloride  and  ammonia. 

I  '^"^^ 
1  : 2  :  2' :  V -Dinaphthocarhazole, 


231°). — From  /3-naphthol,  a-naphthylhydrazine  and  its  hydrochloride. 

!      I 

9  :  \Q-Phenanthro-V  :  2'-naphthocarbazole,  CgH^'C /    ]/     (m.  p. 

NH 

220°). — From  9-hydroxyphenanthrene,    ^-naphthylhydrazine    and    its 
hydrochloride. 
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aH/C — (^ 

1*5  ^  II      I     I 

9  :  10- Phenanthro-2' :  V-naphthocarhazole,  ^6^i^\/\/\  (m.  p. 

NH   I        I 

\/ 
225  •5°). — From  9-hydroxyphenanthrene,  a-naphthylhydrazine,  and  its 

hydrochloride. 

In  their  first  note  on  this  subject  {loc.  cli.)  the  authors  pointed  out 

that  1  :  2-naphthocarbazole  (phenyl-2-naphthylcarbazole),  first  prepared 

by  Schbpff  {Ber.,  1896,  29,  269),  melted  at   134—135°,  instead  of,  as 

stated   by  that   investigator,  at   120°.     They  had  overlooked  the  fact 

that  this  correction   had   already  been   made  by  F.  Ullmann   (Ber., 

1898,  31,  1697). 


13.  "Dimorphism  of  a-methylanhydracetonebenzil."  rBy  F.  R.  Japp 
and  A.  C.  Michie. 

Q'PYi CMe 

o-Methylanhydracetonebenzil,   Ar)r /nxix  ntr  !^^^'   ^^^^^    ^s   best 

obtained  by  the  condensation  of  benzil  with  methyl  ethyl  ketone  under 
the  influence  of  a  0*5  per  cent,  solution  of  potassium  hydroxide  in 
absolute  alcohol,  was  described  by  Japp  and  Meldrum  (Trans.,  1901, 
79,  1029)  as  forming  large,  flat  crystals  of  rhombic  outline  ("lozenge- 
shaped")  melting  at  118°.  These  crystals  show  oblique  extinction  in 
polarised  light. 

The  authors  prepared  this  compound  on  various  occasions  and  were 
able  to  con6rm  the  foregoing  observations.  About  a  year  ago,  however, 
although  working  under  apparently  the  same  conditions,  they  obtained 
a  substance  crystallising  in  octahedra  which  were  isotropic  in  polarised 
light  and  melted  at  133"5°.  Analysis  showed  that  this  substance  had 
the  same  composition  as  a-methylanhydracetonebenzil. 

Further  investigation  has  demonstrated  that  these  two  substances, 
which  the  authors  at  first  supposed  to  be  distinct  chemical  compounds, 
are,  in  reality,  merely  dimorphous  forms  of  a-methylanhydracetone- 
benzil. The  difficulty  in  proving  this  lay  in  the  fact  that,  after  the 
second  form  had  once  been  obtained,  it  was  apparently  impossible 
again  to  preptre  the  first  form.  At  last,  however,  the  authors 
succeeded  in  doing  this,  but  they  were  quite  unable  to  obtain  the 
result  a  second  time ;  moreover,  the  substance  was  so  unstable  that  it 
was  converted,  oven  in  determining  its  melting  point,  into  the  less 
funible  form. 

The  authors  wish  to  call  attention  to  this  dimorphism,  as  other 
investigators,  who  might  happen  to  obtain  the  more  stable  form  first, 
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would  probably  fail  to  recognise  the  substance  as  chemically  identical 
with  that  formerly  described  {Trans.,  ibid.). 


14.  "  The  oxidation  products  of  the  methyl  homologues  of  anhydr- 
acetonebenzil."    By  F.  E.  Japp  and  A.  C.  Michie. 

The  various  methyl  homologues  of  anhydracetonebenzil  were  de- 
scribed by  Japp  and  Meldrum  {Trans.,  1901,  70, 1028,  1036,  and  1037). 
The  present  authors  have  studied  the  oxidation  of  these  substanccF, 
with  the  exception  of  a/3y3-trimethylanhydracetonebenzil,  which,  owing 
to  the  difficulty  of  preparing  it,  was  not  included  in  the  investigation. 

Of  the  four  methyl  homologues  examined,  only  a-methylanhydr- 
acetonebenzil  is  attacked  by  alkaline  hypobromite : 

CPh  =  CMe^^Q  KBrO  CPhlCMe-COgH 

CPh(0H)-CH2  ^  COPh 

o-Methylanhydracetonebenzil  o-Desylenepropionic  acid 

(m.  p.  118°  and  133  5°),  (m.  p.  174-5°). 

All  four  homologues  are,  however,  readily  oxidised  by  chromium 
trioxide  in  acetic  acid  solution  : 

I.     VPh===:CH>cQ  ^  3Q  ^   CPh(OH).CO,H 

CPh(OH)-CHMe  ^  CPh(0H)-CHMe-C02H 

/3-Methylanhydracetouebenzil  a-Methyl-o'3-diphenyl-o'/3-di- 

(in.  p.  180°).  hydroxyglutaric  acid  (m.  p. 

176°,  with  decomposition). 

pp. r^^^  CPh-COMe 

II.     V^^ ^^«>C0   +   20  -  1>0 

6ph(0H).CH,^  (JPh.CH,CO,H 

o-Mcthylanhvtlracetonebenzil  7-Aceto/37-diphenyl-/37-oxido- 

(m.  p.  118°  and  133-5).  butyric  acid  (m.  p.  131—132'). 

P,p,  p,,  CPh-COMe 

Ilia.      1^'' ^^^^>C0   +   20        =         |>0 

CPh(OH)-CHMe^  CPh-CHMe-CO^H 

o^-Dimethylanbydracetonebenzil  7-Aceto-o-methyl-i37'-diphenyl- 

(in.  p.  150°),  /S^-oxidobutyric  acid  (m.  p. 


164°,  with  decomposition). 


III6.     9^^ ^^^^«>C0   +   0   +   H,0 

CPh(OH)-CHMe  ' 

(^^-DinlethylanhydracetonebeDzil, 


(j:Ph(OH)-CMe(OHKpQ 
CPh(OH) CHMe 

1  :  3-Dimethyl-4  :  5-diphenyl-l  :  4  :  5- 
trlhy(lroxyc»/cZopentanone-(2) 
;m.  p.  89°). 


CPh C^v.  CPh-CO.H 

CPh(OH).CMe,^  CPh.CMe2'C0,H 

i8)3-Dimethylaiihyclracetonebeuzil  ao-Dimethyl-o')3-diphenyl- 

(m.  p.  181°).  o'iS-oxidoglutaric  acid 

(m.  p.  171°  and  184°). 

The  authors   suggest   the   use   of   the   prefix   "  oxido "   to   denote 
"  bridge-oxygen  "  regarded  as  a  bivalent  substituent. 


15.  "  Action  of  hypobromites   on   amides."     By  A.  Lapworth  and 
W.  W.  S.  Nicholis. 

The  action  of  hypobromites  on  certain  amides  has  been  carefully 
studied  with  the  idea  that  the  change  might  depend  on  the  formation, 
at  an  intermediate  stage,  of  alkyl  .and  cyanate  ions,  which  would  sub- 
sequently unite  to  form  an  alkyl  carbimide,  as  indicated  in  the 
following  equations  : 

CHg-CO-NHj   -f-   Brg   =    CH3   -f-    CNO   +    2HBr, 

CH3  +  CNO  =  ch3-n:c:o. 

In  endeavouring  to  imitate  the  conditions  supposed  to  obtain  during 
the  reaction,  potassium  cyanate  was  warmed  with  potassium  methyl 
sulphate  in  alkaline  solution;  methylamine  was  easily  isolated,  but 
in  comparatively  small  amount.  It  is  well  known  that  phenylcarb- 
imide  is  formed  when  nascent  phenyl  groups  (ions  ?)  are  produced  in 
presence  of  potassium  cyanate,  as  when  benzenediazonium  salts  are 
decomposed  by  copper  powder. 

An  examination  was  made  of  the  bye-products  in  the  preparation  of 
methylamine  from  acetamide  and  of  aniline  from  benzamide,  particular 
attention  being  paid  to  the  possibility  of  methyl  alcohol  and  phenol 
or  their  decomposition  products  being  formed,  but  no  direct  evidence 
bearing  on  the  point  was  obtained.  From  benzamide,  under  these 
conditions,  benzylidenedibenzamide,  CHPh(NHC0Ph)2,  is  almost  in- 
variably obtained.  This  is  probably  not  produced  from  benzaldehyde 
formed  at  an  intermediate  stage,  as  the  aldehyde  does  not  condense 
with  benzamide  under  the  experimental  conditions. 


16.  "  Derivatives  of  menthyl  cyanoacetate."    By  D.  A.  Bowaok 
and  A.  Lapworth. 

A  recent  abstract  (1903,  84,  ii,  2)  of  a  paper  by  Tschugaeff  {J.  Russ. 
Phj/B.  Chtm.  Soc,  1U02,  34,  606— G22)  contains  a  reference  to  the 
uplicul  rotation  of  menthyl  cyanoacetate.     At)  the  authors  have  had 
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this  compound  and  some  of   its  derivatives  under  examination  for 
several  months,  they  wish  to  record  certain  of  their  observations. 

Menthyl  cyanoacetate,  CN'CHg'COg'CjoHjg,  prepared  by  heating  the 
ethyl  ester  with  menthol,  crystallises  in  well-formed,  flattened  needles 
melting  at  83 — 84°.  In  2  per  cent,  solution  in  benzene,  it  had 
[ajo  =  -81*12°(Tschugaeif  gives  -  80'71°)  and  no  mutarotation  could 
be  detected.  The  moMo6romo-derivative,  CN'CHBr'COj'Cj^Hjg,  crys- 
tallises in  long  needles  and  melts  at  134 — 135°. 

Menthyl  p-tolylazocyanoacetate,  CgH^Me*N2*CH(CN)'C0j'CjQHjg, 
crystallises  in  large,  transparent,  yellow  plates  melting  at  93 — 95° ; 
it  has  [ajo  =  -53'7°  in  benzene  and  does  not  exhibit  mutarotation. 

Menthyl  ^-broviophenylazocyanoacetate, 

CeH,Br-N2-CH(CN).C02-C,oH,9, 
has   been   obtained   in    two   forms,   one  crystallising  in  transparent 
plates  melting  at  97 — 98°,  and  the  other  in  slender  needles  having  a 
somewhat  indefinite  melting  point. 


17.  "The  influence  of  nitro-groups  on  the  reactivity  of  halogen 
derivatives  of  benzene."     By  A.  Lapworth. 

Four  years  ago,  the  reactivity  of  the  halogen  atoms  in  the  ortho- 
and  /)ara-halogenated  nitrobenzenes  was  discussed  on  the  a\sumption 
that  an  addition  product,  formed  by  adding  the  elements  of  water  or 
another  agent  to  the  nitro-group,  underwent  change  in  the  following 
way: 

o:n(oh)^  oip-OH  o:|j-oH 


Br  -^  /  \/0H  _^  /   \-0    4-    HBr 

this   reaction    being   impossible    when    the   halogen    is    in   the  mdu- 
pos.ition  (Lapworth  and  Mills,  Froc,  1898,  14,  159). 

This  explanation,  which  was  put  forward  at  a  time  when  the  part 
played  by  quinonoid  intermediate  compounds  in  conditioning  analogous 
changes  was  tio*^  generally  recognised,  is  revived  because  other  re- 
actions of  this  type  are  now  being  explained  on  similar  lines. 
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J.  B.   Knight. 


Coyle,  Benjamin  Claxton, 

City  Laboratory,  17,  Castle  Street,  Dublin,  and  65,  Lansdowne 
Road,  Dublin. 
Chemical  Analyst.     Assistant  to  Sir  Charles   A.    Cameron,   C.B., 
M.D.,  F.R.C.S.L     I  studied  for  2 J  years  under  Profe.>«sor  J.  Emerson 
Reynolds,  F.R.S.,  at   the  University  of   Dublin,  both  Inorganic  and 
Organic  Chemistry.    1  have  been  assistant  to  Sir  Cliarles  A.  Cameron, 
C.B.,  M.D.,  «fec.,  Public  Analyst,  for  nearly  twelve  years,  both  in  the 
Laboratory  and  at  his  Lectures  at  the  Royal  College  of  Surgeons. 
Julius  Ostersetzer.  J.  Emervson  Reynolds. 

E.  S.  Cameron.  Ch.  R.  C.  Tichborne. 

Eaiil  A.  Werner.  W.  E.  Adeney. 

Desch,  Cecil  Henry, 

Inntow,  Mount  Ploiisant  Roiid,  South  Tottenham,  London,  N. 
AsHihtant  to   Prof.   A.    K.   Huntington,    Metallurgical   Laboratory, 
Kiug'H   College,   W.O.     Studied    1889—1892    at  Technical    College, 


20 

Finsbury.  From  1892—1900,  Chemist  to  Messrs.  F.  Kendall  and 
Son,  Stratford-ou-Avon.  Passed  Institute  of  Chemistry  examination 
in  1895,  and  London  B.Sc,  with  1st  Class  Honours  in  Chemistry,  same 
year.  Worked  1900 — 1902  at  "Wiirzburg  University  under  Prof. 
Hantz^ch,  and  obtained  degree  of  Ph.D.  summa  cum  laude.  Obtained 
London  D.Sc,  1902,  Papers,  Meldola  and  Desch,  "  Naphthalene 
Derivs.,"  Trans.,  1892,  765  ;  Hantzsch  and  Desch,  '•  Organische  Ferri- 
verbiudungen,"  Lieb.  Ann.,  323,  1. 

A.  K,  Huntington.  R.  Meldola. 

William  Ramsay.  Morris  W.  Travers. 

R.  C.  T.  Evans. 

• 
Elford,  Archibald  Sefton,  . 

9,  Keble  Road,  Oxford. 
Obtained  Honours  in  Natural  Science  (Chemistry)  at  Oxford  in  the 
Final  Examination.     Has  since  studied  food  and  drug  analysis. 
H.  Macan.  John  Walts. 

V.  H.  Veley.  J.  E.  Marsh. 

W.  W.  Fisher.  P.  Elford. 


Farmer,  Robert  Crosbie, 

154,  Egliuton  Road,  Woolwich. 
Chemical  Assistant  in  Research  Dept.  of  Royal  Arsenal,  Woolwich. 
M.Sc.  (Victoria),  Ph.D.  (Wiirzburg).  Contributions  to  chemical  science 
as  follows  :  "  Die  Constitution  der  sogen.  Oxyazokorper,"  Ber.,  32, 
3081;  "  a-Oximidoketone  und  Chinonoxime  als  Pseudosauren,"  Ber., 
32,  3101  ;  "  Hydrolyse  von  Natriumphenolateu,"  see  Ber.,  32,  3080 
(the  above  were  done  in  collaboration  with  Prof.  Hantzsch) ;  "  Liquid 
Nitrogen  Peroxide  as  a  Solvent,"  Trans.,  79,  1356  (with  Prof. 
Frankland)  ;  "  A  new  method  for  the  determination  of  hydrolytic  dis- 
sociation," Trans.,  79,  863.  For  some  time  I  was  a  demonstrator  at 
Birmingham  University. 

Percy  F.  Frankland,  Thomas  H,  Pope. 

T,  Slater  Price.  Adrian  J.  Brown. 

Alex.  McKenzie.  0.  Silberrad. 

Hindmarsh,  Leonard  King, 

354,  Lordship  Lane,  S.E. 

B.A.    Balliol    College,    Oxford  2nd   class    Natural    Science,    1900. 
Chemistry  Master,  Alleyn's  School,  Dulwich, 

H,  Brereton  Baker.  Allen  F,  Walden, 

D.  H.  Nagel,  iV^,  V.  Sidgwick. 

Harold  Hartley.  li.  T.  Lattey. 
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Ho  worth,  Franklin  Wise, 

Rose  Bank,  Elmdale  Road,  Palmer's  Green,  N, 
Technical  Chemist.  Associate  of  the  Chartered  Institute  of 
Patent  Agents.  Twelve  years  with  Robt.  Rumney,  Manufg.  Chemist, 
Ardwick,  Manchester.  Part  of  time  superintended  various  manu- 
factures, including  Acetate  of  Iron,  Nitrates  of  Iron  and  Copper, 
Acetic  Acid,  Wood  Spirit,  Verdigris,  Chromium  Acetate,  Manganese 
Sulphate,  Nitric  Acid,  Cylinder  Hydrochloric  Acid,  Stannate  of  Soda, 
and  Tin  Salts  generally.  Glauber's  Salts,  Caustic  Potash,  and  soluble 
Alkaline  Silicates.  Nearly  two  years  Chemist  to  the  late  J.  H. 
Parkinson,  Compressed  Gas  Engineer,  Stratford,  Lancashire.  There  I 
conducted  experiments  in  oxygen  manufacture.  Now  and  for  past 
seven  years  advising  Chemist  to  Mr.  W.  Lloyd  Wise,  C.P.A.  Hold  1st 
class  certificates  Owens  College  (Evening),  1st,  2nd,  and  3rd  years' 
lecture  course,  and  2nd  year's  laboratory  course. 

Otto  Hehner.  B.  E.  R.  Newlands. 

C.  C.  Hutchinson.  F.  Napier  Sutton. 

Oscar  Guttmann.  Watsoji  Smith. 

Thomas  Tyrer. 


Huyin,  Moung  Tha,  B.A.,  (Gal.),  M.R.A.S., 

"  Burma,"  18,  Mercers  Road,  London,  N. 
Student  member,    Lincoln's  Inn.     Passed  in  Chemistry,   Calcutta, 
B.A.,  Examination,  1898. 

Thomas  Wardle.  Edward  W.  Lewis. 

Gerald  T.  Moody.  R.  Steele. 

William  A.  Davis.  J.  Carter  Bell. 

Harold  Hartley. 

Kemp-Welch,  Maurice, 

Parkstone,  Wey bridge,  Surrey. 
Graduate  of  Cambridge  University.     Natural  Science  Tripos,  Part 
I  (2nd).     Late  Hon.  Exhibitioner  King's  College,  Cambridge. 
W.  J.  Sell.  Charles  T.  Heycock. 

H.  0.  Jones.  Jas.  Kewley. 

Thoa.  It.  Duggan. 

Lees,  Frederic  Herbert, 

256,  Park  Hoad,  Croucih  I'hid,  London,  N. 
Uesearch  Chemist  iu  the  Wellcome  Chemical  Rosearch  Laboratories. 
titudiod   Chumitttry   at    the    Oweuti   Uuliege,    Maucheutor,    where   I 


subsequently,  and  for  two  years,  held  the  post  of  Private  Assistant 
to  Prof.  W.  H.  Parkin.  Have  contributed  several  papers  to  the 
Society's  Transactions. 

H.  B.  Dixon.  Wm.  A.  Bone. 

W.  H.  Perkin,  jun.  G.  H.  Bailey. 

F.  B.  Power. 

Leigh,  Arthur  Graham, 

Chorcliff  House,  Chorley,  Lanes. 
Rivers  Inspector.  Served  for  six  years  and  over  as  assistant 
inspector  to  the  Ribble  Joint  Committee.  During  that  time  he 
underwent  a  chemical  training  in  the  Committee's  Laboratory  at 
Preston,  and  has  had  experience  in  the  analysis  of  water,  sewage, 
trades  waste,  <fec.,  and  has  assisted  in  the  various  chemical  investiga- 
tions published  from  that  laboratory. 

Wra.  Naylor.  Jno.  T.  Brierley. 

Wm,  Jas.  Or.-man.  Arthur  Sniithells. 

Julius  B.  Cohen. 


Lewis,  Harry  Percy, 

Hematite  House,  Swansea  Hematite  Iron  and  Steel  Works, 
Landore,  R.S.O.,  South  Wales. 
Head  Chemist  and  Assistant  Works  Manager.  During  the  years 
1889  and  1890,  I  successfully  passed  the  following  South  Kensington 
examination?.  Honours  Practical  Inorganic  Chemistry,  Advanced 
Theoretical  Inorganic  Chemistry,  the  elementary  Stages  of  Practical 
and  Theoretical  Organic  Chemistry  and  Machine  Drawing.  I  have 
also  had  the  management  of  the  Laboratory  and  other  departments  at 
the  above  Works  for  the  last  14  years. 

Frank  B.  Last.  Thomas  Sandford. 

Rhys  P.  Charles.  Herbert  Eccles. 

Charles  Crocker. 


Mander,  Percy  George, 

Spon  House,  Spon  End,  Coventry. 
Science  Master,  Grammar  School,  Ashby-de-la-Zouche.   B.Se.,  Lend. 
First  Class  Ohem.  Hon.  Royal  Coll.  Sci.,  Lond.     First  Class,  third 
year  them.     R.C.S.,  Lond.,  one  year  ;  Mason  Univ.  Coll.,  Birmingham, 
three  years. 

Percy  F.  Frankland.  M.  O.  Forster. 

William  A.  Tilden.  G.  T.  Morgan. 

James  C.  Philip. 
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O'Brien,  Frederick, 

15,  Lily  mead  Avenue,  Knovvle,  Bristol. 
Analytical  Chemist.  1896 — 1899,  Studied  Chemistry  at  University 
College,  Liverpool.  Took  degree  of  B.Sc.  Honours  in  Chemistry, 
Victoria  University,  1899.  Proceeded  to  M.Sc.  Degree  in  1902.  For 
about  18  months  in  Laboratory  of  Public  Analyst  for  the  City  of 
Liverpool  and  County  of  Lancaster.  From  Jan.,  1901,  to  presenttime, 
Chemist  to  the  Western  Tanning  Co.,  Bedminster,  Bristol. 
J.  Campbell  Brown.  Charles  A.  Kohn. 

W.  Collingwood  Williams.  Ernest  Bowman  Ludlam. 

Sydney  Young. 


Samuel,  Thomas, 

School  of  Science  and  Art,  Liscard,  Cheshire. 
Organising  Secretary  to  the  Technical  Instruction  Committee  of 
the  Wallasey  Urban  District  Council.  Teacher  of  Chemistry  in 
Public  Secondary  Schools  and,  since  July,  1897,  Director  of  all  Science 
and  Technical  Classes  in  the  Wallasey  District  (population  55,000), 
B.A.,  Liter.  B.Sc.  (London). 

J.  Parry  Laws.  R.  Henry  Jones. 

Charles  J.  Mansford.  F.  IL  Tate. 

Edward  Davies. 

Scholefleld,  Alfred  Henry, 

4,  Hartley  Terrace,  Wolverhampton. 
Schoolmaster.     Science  Master,   Wolverhampton   Grammar  School. 
B.A.,  B.Sc,  London  University, 

J.  H.  Hichens.  Frank  Brownsword. 

J.  T.  Dunn.  Wm.  Whitehouse. 

W.  H.  C.  Jemmett.  A.  E.  Diinstan. 


Sibley,  Samuel  Edward, 

3,  Rutland  Road,  Ilford. 
Technical    Chemist.     Have   occupied    position  as  deputy  manager, 
Messru.  A.  Boake,  Roberts  cfc  Co.,  Manufactiu'iiig  Chemi.sts,  Stratford, 
and  as  head  assistant  in  their  laby.  under  W.  B.  (liles,  F.I.C 
R.  Moldola.  T.  FitzCribbon. 

F.  Southerdon,  J'J.  Haynea  Jejfera. 

Geo.  Patteraon, 
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Steven,  Alec  Bowring, 

Ness  House,  Surbiton,  Surrey. 
Assistant   Lecturer  on    Dyeing   at   the  Yorkshire  College,   Leeds. 
B.Sc  ,  London.     Six  years  at  University  College.     Joint  author  with 
Mr.  A.  C  Perkin  of  "  Purpurogallin.  I.,"  in  Journal,  1903. 
A.  G.  Perkiu.  H.  M.  Dawson. 

William  Ramsay.  Morris  W.  Travers. 

A.  G.  Green. 


Thomson,  George  Malcolm, 

NewingtoD,  Dunedin,  N.Z. 
Science  Teacher.     Have  been  teaching  Chemistry  in  the  Otago  High 
Schools  for  over  twenty  years.     Examiner  in  the  CTniversity,  &c. 
John  R.  Don.  O.  Gore  Adams. 

Thomas  H,  Easterfield.  A.  Liversidge. 

B.  C.  Aston.  J.  S.  Maclaurin. 

Tilburn,  Charles, 

31,  Hardy  Street,  South  Yarra,  Melbourne,  Victoria. 
Assistant  Lecturer  in  Chemistry,  Geology,  and  Mineralogy,  School 
of  Mines,  Sta well,  Victoria.  Passed  Victorian  Departmental  Examina- 
tions in  Metallurgy  and  Chemistry  courses  ;  lately  Assistant  Demon- 
strator in  Chemistry,  Working  Men's  College,  Melbourne ;  Lecturer, 
Chemistry,  &c..  School  of  Mines,  Stawell. 

D.  Avery.  Orme  Masson. 

A.  W.  Craig.  Fred.  W.  Steel. 

Henri/  C.  Jenkins. 

Tolson,  Stanley, 

14,  Furnivall  Road,  Balby,  Doncaster. 
Analytical  Chemist.  Assistant  to  the  Great  Northern  Railway 
Co.'s  Analyst.  Two  ye.\rs  student  at  the  Yorkshire  College,  Leeds 
(Organic  and  Inorganic  Cliemistry,  Physics  and  Dyeing).  One  year 
with  Messrs.  Read,  Holliday  &  Sons,  Ltd.,  Huddersfield,  as  Chemist 
(Chemical  and  Aniline  Dye  Manufacturers).  One  year  in  the  Chemical 
Institute  of  Herr  Gehr.  Prof.  Dr.  Emil  Fischer  (Berlin  University). 
Joint  author  with  Dr.  Otto  Dials,  "  Ueber  die  Nitrirung  des  2-Amino- 
fluorens,"  published  in  the  Berichte,  August,  1902.  Completed  nine 
months  with  G.N.R.  Analyst,  and  still  there  doing  general  chemical 
analysis. 

Arthur  Smithells.  Emil  Fischer. 

Julius  B,  Cohen,  Walter  Leach. 

John  K.  S,  Dixon, 
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Toyne,  Francis  Digby, 

Santubong,  Sarawak. 
-  Chemist,  c/o  Messrs.  Sarawak  Outch  Co.  Ltd.,  Santubong,  Sarawak. 
Training  acquired  at  the  Yorkshire  College,  Leeds,  in  the  Dyeing  and 
Chemistry  Departments ;  also  in  Germany  at  Messrs.  Bayer's  of 
Elberfeld.  Associate  of  the  Society  of  Dyers  and  Colourists. 
Honours  in  City  and  Guilds  Examination  in  Dyeing  and  for  2  years  in 
charge  of  the  Laboratory,  Sarawak  Cutch  Company,  Ltd.,  &c. 
Henry  E,.  Procter.  Arthur  Smithells. 

Andrew  TurnbuU.  E.  J.  Wilkinson. 

S.  Arch.  Vasey. 

Turner,*  Duncan, 

Elmbank,  Broomhouse,  By  Glasgow. 
Assistant  Lecturer  on  Chemistry  and  Metallurgy.     Received  train- 
ing under  Prof.   Watson,   Anderson's   College,  Glasgow.      For  three 
years  Assistant  in   the   Chemical   and    Metallurgical  Laboratory  of 
Coatbridge  Technical  School  and  Mining  College. 

James  McCutcheon.  R.  R.  Tatlock. 

Andrew  Turnbull.  H.  Procter  Smith. 

Geo.  Ritchie. 

Wadmore,  John  Mello,  B.A.  (Oxon.), 
"  Meriden,"  Exraouth,  S.  Devon. 
Science  Master,  Aldenham  School,  Nr.  Elstree,  Herts.  Late 
Scholar  Trin.  Coll.,  Oxon.  First  Class  Honours  Final  Honours  School, 
Natural  Science,  Oxford.  Joint  Author  "  The  Constitution  of  Hydro- 
cyanic, Cyanic,  and  Cyanuric  Acids,"  Journal  Chem.  Soc,  March,  1902. 
"  Nitrogen  Chlorides  and  Bromides  derived  from  o-Substituted 
AiiiUdes,"  Journal,  July  1902.  "The  Cloiiz  Reaction,"  Proceedings, 
March  1902. 

F.  D.  Chattaway.  D.  H.  Nagel. 

K.  J.  P.  Orton.  R.  T.  Lattey. 

W.  H.  Hurtley.  Allan  F.  Walden. 

Walsh,  Thomas  Crosbie, 

"Sunnyside,"  MuswoU  Avenue,  Muswell  Hill,  N. 
Chemist.      Certificated    Student    in   Chemistry,    City    and    Guilds 
Technical  College,  Fiiisbury  (Professor  R.  Meldola,   F.R.S.).       Late 
Chemist   to  Dental   Manufacturing  Company,   Lexington  Street,  W. 
Chemist  to  Borax  Consolidated,  Ltd.,  Antofagasta,  Chile,  S.  America. 
R.  Meldola.  F.  Southerden. 

W.  A.  Handcock.  J.  V.  Eyre. 

IK,  //.  Jiarlotv, 
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"Williams,  David  John, 

1,  St.  Agnes  Place,  Kennington  Park,  London,  S.E. 
Lecturer,  Demonstrator  in  Chemistry  and  Histology  at  the  Metro- 
politan College  Pharmacy.  Sessional  Silver  Medallist  at  the  Metro- 
politan College  Pharmacy.  Major  Qualification,  Pharmaceutical 
Society.  Advanced  Certificates  Mathematics,  Chemistry  (Inorganic), 
and  Mechanics. 

W.  Watson  Will.  F.  B.  Power. 

Thos.  Tyrer.  PetertMacEwan. 

Edward  Divers.  IF.  L.  Howie. 

Wilmore,  Albert, 

158,  Skipton  Road,  Colne. 
Principal,  Municipal  Technical  School,  Colne.  Twelve  years  a 
Teacher  of  Chemistry,  Inorganic  and  Organic.  For  three  years  Chemist 
to  large  Tanning,  Fellmongering,  Degreasing,  and  Leather  Dyeing 
Works  of  Messrs.  W.  and  J.  Sagar,  Colne,  Lanes.,  and  Hackbridge, 
London.  Contributed  several  Chemical  Processes  to  the  industiy, 
which  are  now  working  successfully.  At  present  Consulting  Chemist 
to  same  firm,  and  to  other  firms  in  district  (as  occasional  chemist). 

William  A.  Tilden.  James  C.  Philip. 

W.  Palmer  Wynne,  W.  B.  Hards. 

Chapman  Jones.  Henry  K.  Procter. 

Yeoman s,  William  Wade, 
Middlewich,  Cheshire. 
Research  Chemist  and  Analyst.     Works  Chemist.     Was  engaged  as 
apprentice  in  the  Works  of  Messrs.  Murgatroyd  and  Co.,  Middlewich ; 
then  two  Sessions   in  the  Chemical    Department,  Technical    School ; 
afterwards  5J  years  with  Messrs.  Levinstein  and  Co.,  Blackley. 
James  Grant.  F.  S.  Sinnatt. 

Herbert  N.  Morris.  L.  G.  RadclifEe. 

Jul.  Hiibner. 

Young,  Andrew, 

1,  Avenue  Terrace,  Cape  Town. 
Professor  of    Geology  and  Mineralogy  in  South    African   College, 
Cape  Town.     M.A.   and  B.Sc,  Edin.  University.     Formerly  Demon- 
strator in  Chemical   Department,   Heriot  Watt   College,   Edinburgh. 
Now  Professor  of  Geology  and  Minei'alogy  in  South  African  College. 

Alex.  Crum  Brown.  Hugh  Marshall. 

J.  Gibson.  D.  Brown. 

Leonard  Dobbin.  John  S.  Ford. 
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The  following   were    authorised    by   the   Couucil    under   Bye-law 
1.(3): 

Bhaduri,  K., 

Canning  College,  Lucknow. 
M.A.  in  Chemistry.  1st  in  First  Division  and  Gold  Medallist,  1889^ 
Calcutta  University.  Worked  as  Personal  Assistant  to  Professor 
Pedlar,  F.RS.,  Presidency  College,  Calcutta,  in  carrying  out  some  of 
his  researches.  Some  time  Professor  of  Applied  Chemistry,  Technical 
Institute,  Baroda.  Late  Professor  of  Physics  and  Chemistry,  Bishop's 
College,  Calcutta.  Professor  of  Chemistry,  Canning  College.  Now 
making  researches  on  some  raw  products  of  India. 

A.  Sanyal.  Alex.  Pedler. 

E.  G.  Hill.  Arthur  Richardson. 

Prichard,  G-eorge  Montague, 

Ramtek,  Nagpur,  C.P.,  India. 
Analyst  to  Central  Provinces  of  India  Prospecting  Scte.  Three 
years'  service  with  Edwd,  Riley,  F.I.C.,  F.C.S.  Obtained  every 
Chemistry  Prize  at  Felsted  School  for  which  I  was  entitled  to  enter, 
under  A.  £.  Munby,  F.C.S.  Obtained  highest  marks  in  the  School  in 
Oxford  Junior  Local  in  Chemistry  at  13  years  of  age.  Two  years 
service  as  Chemist  to  14  Manganese  Properties  in  India. 
Edwd.  Riley.  Alan  E.  Munby. 
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Thursday,    February   5th,    1903.      Dr.    E.    Divers,   F.R.S.,    Vice- 
President,  in  the  Chair. 

Mi\   W.   Carter   White  was    formally    admitted   a    Fellow   of    the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Arthur  William  Eastwood,  B.A.,  Newton  College,  S.  Devon. 

John  Percy  Edgerton,  39,  White  Hart  Lane,  Barnes,  S.W. 

George  Howsam,  School  of  Science,  Peterborough. 

Alfred  Owen  Jones,  18,  Queen's  Gardens,  Tetherdown,  Muswell  Hill, 

James  Stewart  Kerr,  The  Grove,  Lady  wood  Road,  Birmingham. 

George  Siddle,  Middleton-One-Row,  R.S.O. 

William  Francis  John  Wood,  B.Sc,  Doncaster  Road,  Barnsley. 

Edward  Chancey  Worden,  Millbi^rn,  New  Jersey,  U.S.A. 

Of  the  following  papers,  those  marked  *  were  read : 

*18.  "The  solubilities  and  transition  points  of  lithium  nitrate  and  its 
hydrates."     By  F.  G.  Donnan  and  B.  C.  Burt. 

Lithium  nitrate  was  found  to  yield  two  hydrates,  LiN03,3H.,0  and 
LiN03,.vH20.     Of  these,  the  former  has  been  obtained  previously  by 


38 

Dott,  who  showed  it  to  be  the  trihydrate  and  not  LiN03,2iH20  as 
stated  by  Kremers  and  by  Troost,  Determinations  of  the  solubility 
of  these  hydrates  and  also  of  the  anhydrous  salt  were  carried  out,  and 
in  this  way  the  various  quadruple  points  of  the  system  located,  the 
position  of  these  points  being  also  confirmed  by  thermometric  and 
dilatometric  measurements.  The  trihydrate  is  of  special  interest  as  it 
possesses  a  stable  melting  point.  The  equilibrium  curve  in  the  neigh- 
bourhood of  this  point  was  fully  investigated. 

The  following  is  a  list  of  the  melting  points  and  quadruple  points  of 
the  system : 

Cryohydrate  point  of  LiNOg.SHgO,  -  17'8°. 

Melting  point  of  LiNO.,,3H20,  29-88°. 

Transition  point,  trihydrate  +  semihydrate  ^  saturated  solution, 
29-6°. 

Transition  point,  semihydrate  ^  anhydrous  salt  +  saturated  solu- 
tion, 611°. 


*19.  "  The  synthesis  of  aa-diglutaric  acid."    By  0.  Silberrad  and 

T.  H.  Easterfield. 

The  action  of  iodine  on  the  sodium  derivative  of  ethyl  a  carboxy- 
glutarate  does  not  lead  to  the  formation  of  the  hexa-ethyl  ester, 
C02EfCH2-CHo-C(CO.^Et),-C(CO.^Et)2-CH2-CH2-C02Et,  from  which 
aa-diglutaric  acid  could  be  obtained  by  successive  hydrolysis  and  loss 
of  carbon  dioxide,  but  gives  rise  to  the  hitherto  unknown  ethi/l  a-iodo- 
a-carhoxyglutarate  {ethyl  a-iodobictane-aay-tricarboxylate),  the  reaction 
taking  place  in  accordance  with  the  following  equation  : 

C02EfCH2-CH2-CNa(C02Et)2  +  Ig  = 

C02Et'CH2-CH2-CI(C02Et)2  +  NaT. 

Bromine  behaves  similarly,  yielding  ethyl  a-bronio-a-carboxyglutarate 
(ethyl  a-bromobutane-aay-tricarboxy late)  (sp.  gr.  r325  at  15°/4°). 

Again,  on  heating  the  sodium  derivative  with  these  halogenated 
esters,  no  condensation  occurred,  but  instead  a  mixture  of  alkyl 
carboxyglutarate  and  a  new  ethyl  carboxyglutaconate  (b.  p.  173 — 176"^ 
under  15  mm.  pressure)  was  produced,  the  latter  differing  from  its 
isomeride  (ethyl  uoaconitate)  in  that  it  does  not  contain  a  mobile 
hydrogen  atom  and  can  therefore  neither  assume  the  enolic  form 
nor  yield  a  sodium  derivative. 

As  the  preceding  method  failed  to  give  rise  to  the  desired  ester,  its 
hynthusis  was  next  tiiod  by  one  of  the  authors  (0.  iS.)  in  the  manner 
represented  by  the  fuUowiug  equation  : 
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C02Et-CH2-CH2l  +  NaC(C02Et)2  ^  ^-^^j  ^  C02Ef  C2H4-C(C02Et)2 
C02Et-CH2-CH2l       NaC(C02Et)2       "    ^        C02Et-C2H4-C(C02Et)2. 

This  process  proved  successful  and  yielded  ethyl  aa  di-a-cai-boxy- 
glutarate  (isolated  as  aa-diglutaric  acid)  together  with  ethyl  A^^-a-di- 
hydromuconate  (?), ethyl butane-ayySS-pentacarboxylate  (b.p,  215 — 218° 
under  17  mm.  pressure),  which,  on  saponification,  yielded  butane-ayS- 
tricarboxylic  acid  (m.  p.  122°),  and  ethyl  ethylenetetracarboxylate. 

A  fractionator  was  described  for  distilling  under  greatly  diminished 
pressure ;  this  apparatus  was  designed  in  order  to  overcome  the 
difficulty  due  to  the  variation  of  pressure  caused  by  throttling,  which 
is  experienced  under  these  conditions  when  the  ordinary  columns  are 
employed. 


*20.  "  Distillation  of  chlorine  water."     By  A.  Richardson. 

Pickering  (Ti-ana.,  1870,  37,  139)  has  shown  that,  when  aqueous 
solutions  of  chlorine  are  heated  in  an  open  vessel,  a  residue  containing 
hydrochloric  acid  remains  behind  after  all  the  active  chlorine  has  been 
expelled,  and  the  present  work  was  undertaken  in  order  to  find  out 
whether  the  escaping  chlorine  was  present  wholly  in  a  free  state  or 
mixed  with  one  of  its  oxy-acids. 

When  chlorine  water  was  heated  in  a  retort,  the  distillate,  which 
was  obtained  below  100°,  contained  free  chlorine,  the  gas  being 
readily  displaced  by  a  current  of  air ;  the  solution  in  the  retort, 
however,  still  contained  active  chlorine,  for  it  liberated  iodine  from 
potassium  iodide,  bleached  indigo  solution  immediately,  and  gave, 
on  shaking  with  mercury,  a  brownish -yellow  deposit  resembling  that 
obtained  with  hypochlorous  acid.  This  result  proved  to  be  independent 
of  the  action  of  light,  and  was  not  influenced  by  further  purification  of 
the  chlorine. 

Quantitative  estimations  of  the  chlorine  in  the  aspirated  distillate 
gave,  for  the  active  chlorine  estimated  iodometrically,  values  double 
those  obtained  for  the  total  chlorine  found  with  silver  nitrate  after 
treatment  with  sulphur  dioxide.  These  results  show  that  the  active 
chlorine  is  present  as  hypochlorous  acid. 

Distillation  of  chlorine  water  in  a  current  of  chlorine  gas  showed 
that  the  hydrochloric  acid  formed  in  the  residual  solution  was  equiva- 
lent to  the  hypochlorous  acid  found  in  the  distillate,  indicating  that  a 
portion  of  the  chlorine  reacts  with  the  water  according  to  the  equation 
Cl2  +  H20  =  HCl  +  HC10. 

Again,  when  aliquot  parts  of  the  distillate  and  residue  obtained  on 
distilling  chlorine  water  were  mixed,  a  solution  having  all  the  proper- 
ties of  the  original  chlorine  wttter  was  reproduced.     It  would  appear, 
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therefore,  that  hydrochloric  and  hypochloroiis  acids  are  separated 
duiing  distillation  as  the  products  of  the  partial  change  of  chloiine 
water. 

"When  chlorine  water  was  heated  in  a  flask  provided  with  a  reflux 
condenser,  so  that  the  distillate  returned  to  the  original  solution,  the 
ratio  of  active  to  total  chlorine  found  was  that  required  for  a  solution 
of  free  chlorine,  showing  that  the  solution  is  stable  when  the  separation 
of  the  two  acids  is  prevented. 

A  further  study  of  the  change  showed  that  the  amount  of  hypo- 
chlorous  acid  passing  over  decreased  with  the  increase  in  strength  of 
the  hydrochloric  acid  formed  in  the  solution.  With  very  dilute  solutions 
of  chlorine  water,  the  whole  of  the  free  halogen  employed  entei'ed  into 
reaction  with  the  solvent,  the  oxy-acid  only  having  been  found  in  the 
distillate. 

Finally,  distillation  of  very  dilute  chlorine  water  in  a  vacuum  at  the 
ordinary  temperature  gave  a  distillate  containing  the  oxy-acid,  showing 
that  the  reaction  occurs  at  the  ordinary  temperature  as  well  as  at  the 
boiling  point. 


21.  "  A  new  vapour  density  apparatus."     By  John  S.  Lumsden. 

This  apparatus  is  based  on  the  px-inciple  that  the  molecular  weights 
of  all  substances  in  the  state  of  gas,  when  occupying  the  same  volume 
and  at  the  same  temperature,  exert  the  same  pressure.  The  pressure 
produced  at  a  given  temperature  by  the  molecular  weight  in  milligrams 
is  either  found  experimentally  by  vaporising  a  substance  of  known 
molecular  weight  or  calculated  from  the  dimensions  of  the  apparatus  ; 
then,  from  the  pressure  produced  by  vaporising  a  weighed  quantity  of 
the  substance  the  molecular  weight  of  which  is  reijuired,  the  weight 
in  milligrams  which  would  produce  the  milligram  molecular  pressure 
is  found.     This  is  taken  as  the  molecular  weight. 

No  barometric  reading  is  necessary,  and  when  the  constant  of  the 
apparatus  has  been  found  and  the  substance  weighed,  the  experiment 
is  completed  in  two  minutes,  and  the  calculation  of  the  result  may  be 
made  in  another  two  minutes. 

By  slightly  modifying  the  arrangement  of  the  apparatus,  the 
gubstance  may  be  vaporised  under  diminished  pressure  or  in  an  inert 
gas,  and  the  experiment  may  be  performed  at  any  temperature.  The 
instrument,  which  is  quite  as  accurate  as  the  Victor  Moyor  apparatus, 
is,  owing  to  its  simplicity,  well  adapted  for  general  laboratory  work. 
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22.  **  A  new  form  of  pyrometer."     By  John  S.  Lumsden. 

A  constant  volume  instrument  was  described  in  which  a  weighed 
quantity  of  a  substance  is  vaporised  and  the  pressure  measured  by  a 
mercury  gauge. 

The  pressures  produced  by  equal  weights  of  substance  are  pro- 
portional to  the  absolute  temperatures ;  therefore,  if  at  two  tempera- 
tures the  pressures  produced  by  equal  weights  are  measured  and  one 
temperature  is  known,  the  other  can  be  calculated. 

The  instrument  may  be  made  of  glass,  porcelain  or  metal,  and  high 
temperatures  may  be  measured  within  a  few  degrt»e8. 


23.  "  Tertiary  butylphenol."     By  E.  W.  Lewis. 

The  author  draws  attention  to  the  non-formation  of  phenyl-ter.- 
butyl  ether  on  digesting  phenol  in  alcoholic  solution  with  <«r.-butyl- 
chloride  and  excess  of  alkali,  and  to  the  production  in  these  circum- 
stances of  the  isomeric  <«r.-butylphenol.  Other  instances  of  the 
difficulty  attending  the  preparation  of  phenol  ethers  containing  a 
tertiary  radicle  in  place  of  the  hydrogen  of  the  phenolic  hydroxyl 
group  are  cited  in  the  paper. 


ADDITIONS  TO  THE  LIBRARY. 

/.   Donations. 

Danger,  Ferdinand  Philippe.  The  art  of  glass-blowing,  or  plain 
instructions  for  making  the  chemical  and  philosophical  instruments 
which  are  formed  of  glass,     ill.     London  1831. 

Baume,  Antoine.  Memoire  sur  la  meilleure  mani^re  de  construire 
les  alambics  et  fourneaux  propres  k  la  distillation  des  vins  pour  en 
tirer  les  eaux-4e-vie.     ill.     Paris  1778. 

Klaproth,  Martin  Henry.  Analytical  essays  towards  promoting 
the  chemical  knowledge  of  mineral  substances.  Translated  from  the 
German.     London  1801. 

Rideal,  Samuel.     Glue  and  glue  testing.     London  1900. 

Prom  the  Author  , 
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Bigelow,  W.  D.  Foods  and  food  control.  Parts  I — V.  {being 
U.S.  Dept.  of  Agriculture,  Bureau  of  Chemistry,  Bulletin  No.  69.), 
Washington  1902. 

II.  By  Purchase. 

Boyle,  Robert.  De  ipsa  natura,  sive  libera  in  receptarn  naturje 
notionem  disquisitio  ad  amicum.     London  1687. 

Rily,  Praphulla  Chandra.  A  history  of  Hindu  chemistry  from  the 
earliest  times  to  the  middle  of  the  sixteenth  century  a.d.  with 
Sanskrit  texts,  variants,  translation,  and  illustrations.  Vol.  I. 
London  1902. 

Levy,  Lucien.     Les  mouts  et  les  vins  en  distillerie.     Paris  1903. 

Whetham,  William  Cecil  Dampier.  A  treatise  on  the  theory  of 
solution,  including  the  phenomena  of  electrolysis.     Cambridge  1902. 


ANNIVERSARY  DINNER. 

It  has  been  decided  by  the  Council  to  ari*ango  for  a  Dinner  of  the 
Fellows  of  the  Society  and  their  friends  on  Wednesday,  March  25th, 
1903,  this  being  the  day  fixed  for  the  Annual  General  Meeting. 
Further  particulars  will  be  announced  shortly. 


At  the  next  meeting,  on  Wednesday,  February  18th,  at  6.30  p.m., 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
papers  will  be  communicated  : 

"  The  molecular  rearrangement  of  A^-substituted  imino-ethers."  By 
G.  D.  Lander. 

"The  nature  and  probable  mechanism  of  metal  replacement  in  (auto- 
meric  compound."."     By  G.  D.  Lander. 

"The  chlorine  derivatives  of  pyridine.  Part  Vllf.  The  interaction 
of  2:3:4: 0-totracldoropyridinc  with  ethyl  sodiomalonato."  By  W.  J. 
Sell  and  F.  W.  Dootson. 

"  The  biological  method  for  resolving  inactive  acids  into  their 
optically  active  components."     By  A.  McKenzio  and  A.  Harden. 


mOHARIl  CLAV  AND  HONa,   tlNITKP,   LONDON  AND  HUMOAY, 


Usued  1^I2I0Z 


procep:dings 


CHEMICAL    SOCIETY 


Vol.  10.  No.  261. 


Wednesday,  February  18th,  1903.  Professor  J.  £merson  Reyxolds, 
Se.D.,  F.R.S.,  President,  in  the  Chair, 

Mr.  J.  P.  Millington  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Robert  Gordon  Bibby,  New  College,  Oxford. 
Thomas  Divine,  M.B.,  CM.,  11,  Spencer  Place,  Leeds. 
Archibald  Louis  Robinson,  B.A.,  40,  Trinity  College,  Dublin. 
Montague  White  Stevens,  2,  Richmond  PI  ice,  London,  S.W. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council  : 

As  President  :  Prof.  Tilden,  F.R.S.,  vice  Prof.  J.  Emerson 
Reynolds,  F.R.S. 

As  Treasurer  :  Dr.  Horace  T.  Brown,  F.R.S.,i;iC«  Prof.  Tilden,  F.R.S. 

As  Secretary  :  Prof.  Wynne,  F.R.S.,  vice  Prof.  Dunstan  F.R.S. 

As  Vice-Presidents  :  Prof.  Dunstan,  F.R.S.,  and  Mr.  David  Howard, 
vice  Prof.  Divers,  F.R.S.,  and  Dr.  Stevenson. 

As  Ordinary  Members  of  Council :  Dr.  J.  T.  Hewitt,  Dr.  C.  A.  Kohu, 
Dr.  E.  J.  Mills,  F.R.S.,  and  Dr.  S.  Ruhemann,  vice  Mr.  H.  B.  Baker, 
F.R.S.,  Dr.  Chattaway,  Prof.  Clowe.s,  and  Dr.  Lewkowitsch. 
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Dr.  Hewitt,  Dr.  Thome,  and  Dr.  Orton  were  appointed  to  audit  the 
Society's  accounts. 


INTERNATIONAL»CONGRESS  OF  APPLIED  CHEMISTRY. 

By  direction  of  the  Council,  the  following  letter  was  read  announcing 
the  formation  of  a  Joint  Organising  Committee  in  this  country  in 
connection  with  the  International  Congress  of  Applied  Chemistry 
which  is  to  be  held  in  Berlin  next  June. 

Society  of  Chemical  Industry, 
Palace  Chambers, 
9,  Bridge  St.,  Westminster,  London,  S.W. 

February  lOth,  1903. 

*'  Intei'national  Congress  of  Applied  Chemistry,  Berlin." 

Dear  Sir, 

I  am  directed  to  inform  you  that  at  the  conference  held  at  this 
office  on  the  6th  inst.  and  referred  to  in  my  letter  of  the  26th  ult., 
the  following  resolutions  were  passed  : 

1.  That  the  delegates  appointed  by  the  Royal  Society,  Chemical 
Society,  and  Society  of  Chemical  Industry,  to  represent  these 
Societies  at  the  International  Congress  of  Applied  Chemistry  to  be 
held  in  Berlin  in  June  next,  agree  to  form  the  joint  Organising 
Committee  contemplated  in  the  letter  of  May  30th  last  from  the 
President  of  the  Organising  Committee  at  Berlin. 

2.  That  the  Organising  Committee  so  formed  invites  the  co-opera- 
tion of  the  other  Learned  and  Industrial  Societies  in  Great  Britain, 
whose  members  are  interested  in  Applied  Chemistry. 

3.  That  the  President  of  the  Society  of  Chemical  Industry  be 
requested  to  act  as  Chairman  of  this  Organising  Committee. 

4.  That  Mr.  C.  G.  Cresswell  be  requested  to  act  as  Secretary 
pro  torn. 

5.  That  a  copy  of  the.se  resolutions  be  con»municated  to  Di-.  Otto 
Witt,  President  of  the  Congress. 

I  remain. 

Your  obedient  servant, 

(signed)  CIIAS.  G.  CRESSWELL. 
Tlu  Secretary, 

Chemictil  Society. 
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The  following  delegates  have  been  appointed  by  the  Council  to 
represent  the  Chemical  Society  at  the  Congress  ,  Prof.  Tilden,  Prof. 
Dunstan,  Prof.  W.  H.  Perkin,  jun.,  and  Dr.  A.  Scott. 

Fellows  of  the  Society  who  propose  to  attend  the  Congress  next 
June  are  requested  to  send  their  names  to  the  Secretaries  so  that 
they  may  be  communicated  to  the  Organising  Committee  in  Berlin. 


A  ballot  for  the  election  of  Fellows  was  held  and   the   following 
were  subsequently  declared  duly  elected  : 


Gilbert  John  A.ldeiton. 

George  Henry  Appleyard. 

Edwin  Bayles  Atkinson. 

K.  Bhadnii,  M.A. 

William  Bowen. 

Samuel  Bradbury. 

George  Thomas  Branch. 

Hubert  William  By  waters,  Ph.D. 

William  Henry  Cad  man. 

John  Castell-Evans. 

Arthur  John  Codling. 

Francis  George  Cousins. 

Benjcuniii  Claxton  Coyle. 

Cecil  Henry  Desch,  Ph.D.,  D.Sc. 

Archibald  Sefton  Elford,  B.A, 

Robert  Crosbie  Farmer,  M.Sc,  Ph.D. 

Leonard  King  Hindmaish,  B.A. 

Franklin  Wise  Howortli. 

JIouugTlia  Huyin,  B.A. 

Maurice  Kemp- Welch,  B.A. 

Frederic  Herbert  Loos. 


Arthur  Graham  Leigh. 
Harry  Percy  Lewis. 
Percy  George  Mander,  B.Sc. 
Frederick  O'Brien,  M.Sc. 
George  Jlontague  Prichard. 
Thomas  Samuel,  B.A. 
Alfred  H.  ScholeSeld,  B.A  , 
Samuel  Edward  Sibley. 
Alec  Bowring  Steven,  B.Sc. 
George  Malcolm  Thomson. 
Charles  Tilburn. 
Stanley  Tolson, 
Francis  Digby  Toyue. 
Duncan  Turner. 
John  Mello  ^Vadmore,  B.A. 
Thomas  Crosbie  Walsh. 
David  John  Williams. 
Albert  Wilmore. 
William  Wade  Yeomans. 
Andrew  Young,  M.A.,  B.Sc. 


B.Sc. 


Of  the  following  papers,  those  marked  *  were  re-id  : 


*24.  "The  molecular  rearrangement  of  .^'-8ubstituted  imino  ethers." 

By  G.  D.  Lander. 

The  rearrangement  of  the  atomic  grouping  •C(OR)!N*  into  'CO'NR* 
may  be  effected  catalytically  (Knorr  and  Wheeler)  or  by  heating 
(Wislicenus),  and  both  kinds  of  isomerisation  have  been  studied  with 
some  of  the  recently  prepared  xV-substituted  imino  ethers. 

Alkyl  iodides  prove  more  useful  in  the  catalytic  rearrangement 
than  bromides  or  chlorides,  and  the  isomerisation  by  means  of  iodides 
has  been  examined  with  the  following  imino-ethers  :  xV-phenylacetimino- 
methyl  and  -ethyl,  iVo-tolyl-  and  A^-jo-tolylacetimino  ethyl,  iV-phenyl- 
benzimino-methyl  and -ethyl,  i\^-o-tolyl-  and  iV-^tolylbenzimino-methyl 
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and  -ethyl,  iV^-methylbenzimino-methyl  and  -ethyl,  ^-ethylbenzimino- 
methyl  and  -ethyl,  and  iV-benzylbenzimino-methyl  and  -ethyl. 

Isomerisation  occurs  more  readily  with  the  methyl  than  with  the 
ethyl  compounds,  the  former,  for  the  most  part,  undergoing  rearrange- 
ment at  100°,  a  temperature  at  which  there  is  very  little  change  with 
the  latter.  The  ease  of  transformation  also  depends  on  the  orienta- 
tion of  the  aryl  group  attached  to  nitrogen,  j9-tolyl  changing  more 
easily  than  o-tolyl  compounds. 

The  following  substituted  amides  which  result  from  the  isomeric 
change  do  not  appear  to  have  been  previously  described.  Benzmethyl- 
o-iolylamide  (m.  p.  65 — 66°)  crystallises  in  prisms  from  ether  and  light 
petroleum,  benzethyl-o  tolylamide  melts  at  71 — 72°.  BenzmeXhyl-^- 
tolylamide  and  henzethyl-i^-tolylamide  form  prisms  melting  at  46 — 48° 
and  38 — 40°  respectively.  Benzmethylbenzylamide  and  henzethylhenzyl- 
amide  are  liquids  boiling  respectively  at  213—214°  (11  mm.)  and 
214—216°  (12  mm.). 

The  rearrangement  by  heat  occurs  far  less  readily.  ^V-Phenyl- 
acetimino-methyl  ether  undergoes  partial  isomerisation  on  prolonged 
boiling,  and  considerable  isomeric  change  of  ^-methylbenzimino-methyl 
ether  was  obtained  after  9  hours  heating  at  250 — 270°.  With 
^-phenylbenzimino-methyl  ether  [Ber.,  1900,  33,  1470),  less  conclusive 
results  were  got.  With  ethyl-imino-ethers,  the  main  change  produced 
by  prolonged  heating  is  the  elimination  of  ethylene  and  regeneration 
of  the  parent  amide.  It  is  therefore  doubtful  whether  the  isomerisa- 
tion can  be  caused  by  simple  heating. 

Attention  was  drawn  to  the  formation  of  ethyl  paracyanoformate, 
(CN-COjEt)^;,  from  diethyl  imino-oxalate,  HN:C(0Et)C02Et,  by  loss 
of  alcohol  and  subsequent  polymerisation. 

Discussion. 

Dr.  Oeton  asked  whether  Dr.  Lander  had  brought  about  the 
isomeric  change  of  an  O-itninoether  into  the  iV-alkyl  compound  by 
use  of  an  alkyl  iodide,  in  which  the  alkyl  group  was  not  identical  with 
the  alkyl  group  of  the  iminoether.  If  the  first  stage  of  the  change 
is  the  formation  of  an  additive  product  of  the  alkyl, iodide  and  the 
iminoether,  then,  if  suHicient  quantity  of  the  alkyl  iodide  be  used, 
a  A'-nlkyl  derivative  should  be  obtained,  which  would  possess  the  alkyl 
group  of  the  alkyl  iodide,  and  not  that  originally  present  in  the 
O-iminoetber. 

Dr.  Lander  in  reply  stated  that  he  had  performed  an  experiment 
in  which  the  catalytic  action  of  normal  propyl  iodide  (1  mol.)  on  a 
methyliminoether  had  been  found  to  yield  chiefly  substituted  methyl- 
amido,  the  corresponding  propyl  compound  being  also  produced,  but  to  a 
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less  extent,  the  trace  of    methyl  iodide  first  formed  proving   more 
effective  than  the  relatively  large  amount  of  higher  iodide  also  present. 

*25.  "  The  nature  and  probable  mechanism  of  the  replacement  of 
metallic  by  organic  radicles  in  tautomeric  compounds."  By 
G.  D.  Lander. 

The  results  of  the  alkylation  of  keto-enolic  compounds  and  substituted 
amides  by  means  of  dry  silver  oxide  and  alkyl  iodides  {Trans.,  1900, 
77,  729  ;  1901,  70,  690  ;  1902,  81,  591 ;  Proc,  1901,  17,  59)  wore  dis- 
cussed in  the  light  of  the  addition  hypothesis  and  its  modifications,  and 
also  with  reference  to  the  views  on  the  mechanism  of  the  replace- 
ment of  metallic  radicles  in  tautomeric  compounds  as  developed  by 
Wislicenus  (Tautomerie,  AhrensSammlung ,  1897,  249).  The  opinion 
was  advanced  that  none  of  these  hypotheses  is  competent  to  give 
a  perfectly  general  elucidation  of  the  phenomena,  and  an  explanation 
was  therefore  sought  in  the  hypothesis  of  the  display  of  tautomeric 
relationships  by  the  compounds  containing  metallic  radicles. 

In  order  to  test  the  validity  of  silver  oxide  alkylation  as  a  basis  for 
the  discussion  of  the  mechanism  of  this  rephvcement  of  metallic  radicles, 
the  alkylation  of  ethyl  oxaloacetate  and  formophenylamide  by  this 
method  was  investigated  ;  the  former  yields  ethyl  ethoxyfumarate  ou 
treatment  with  silver  oxide  and  ethyl  iodide,  a  result  agreeing  with 
that  obtained  by  Nef  (Annalen,  1893,  277,  73)  ;  the  latter,  on  methyl- 
ation  with  silver  oxide,  gives  chiefly  iV- phenyl forminomethyl  ether, 
NPh!CH*OMe,  together  with  small  amounts  of  formophenylmethyl- 
amide,  CHO'NMePh,  and  diphenylformamidine.  The  production  of  the 
last  two  substances  does  not  appear  to  have  been  noted  in  the  methyl- 
ation  of  silver  formophenylamide  by  Comstock  and  Kleeberg  {Ame7\ 
Chem.  J.,  1891,  13,  514),  but  a  control  experiment  showed  that  both 
are  formed  in  their  process  to  a  somewhat  greater  extent  than  by  the 
silver  oxide  methylation. 

Methylation  of  the  substituted  amides  by  means  of  silver  oxide 
leads  to  the  formation  of  mixtures  of  imino-ethers  and  isomeric 
substituted  amides,  ethylation  of  these  amides  under  similar  conditions 
apparently  gives  rise  exclusively  to  imino-ethers.  When,  however, 
the  ethylation  of  acetophenylamide  by  means  of  silver  oxide  is 
conducted  in  a  closed  vessel  at  100°,  iV^-phenylacetiminoethyl  ether, 
NPhlCMe'OEt,  and  the  isomei^ic  amide,  NEtPh-CMeO,  are  both 
produced  just  as  isomerides  are  formed  in  the  methylation  of  the 
same  amide  in  open  vessels  at  the  ordinary  temperature  or  at  40 — 50^. 

^^-Phenylbenziminometh}  1  ether,  NPhlCPh-OMe,  does  not  undergo 
isomeric  change  when  boiled  in  benzene  solution  for  4  hours  with  dry 
silver  oxide  and  methyl  iodide. 
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*26.  "The  chlorine  derivatives  of  pyridine.  Part  VIII.  The 
interaction  of  2:3:4:  5-tetrachloropyridine  with  ethyl  sodio- 
malonate."     By  W.  J.  Sell  and  F.  W.  Dootson. 

The  chief  product  of  the  interaction  of  2:3:4:  5-tetrachloropyridine 
and  ethyl  sodiomalonate  is  ethyl  '2:3;  5-trichloropyridyl-4-malonate 
which,  on  hydrolysis,  loses  carbon  dioxide  yielding  2:3:  5-trichloro- 
pyridyl-4-acetic  acid.  The  latter  compound  is  non-volatile,  and  when 
heated  a  little  beyond  its  melting  point,  is  quantitatively  decomposed 
into  2:3: 5-trichloro-4-methylpyridine  and  carbon  dioxide.  On  oxida- 
tion with  potassium  permanganate,  2  :  3  :  5-trichloro-4-methylpyridine 
yields  the  corresponding  acid.  These  changes  may  be  thus  represented  : 

C5NHCl3-CH(C02Et).,  —  CgNHClg-CHa-COoEb  ^  CgNHCIg-Me    -> 

C^NHClg-COaH.  " 

*27.  '*  The  biological  method  for  resolving  inactive  acids  into  their 
optically  active  components."     By  A.  McKenzie  and  A.  Harden. 

In  much  of  the  research  in  this  field,  no  attempt  has  been  made  to 
work  with  pure  cultures.  Hence,  although  the  optically  active  products 
(lesired  in  certain  cases  were  successfully  obtained, there  is  often  doubt  as 
to  the  exact  organism  by  which  the  resolution  had  actually  been 
effected,  the  object  having  been  to  obtain  the  pure  active  isomeride 
rather  than  to  examine  the  action  of  any  particular  organism  on  the 
inactive  acid,  and  therefore  many  resolutions  ascribed  to  Penicillium 
ylaucum  have  probably  been  accomplished,  not  by  that  mould,  but  by 
bacteria  with  which  the  solution  under  investigation  had  accidentally 
become  contaminated  (compare  Landolt,  Das  optische  Drehungs- 
oermogen,  1898,  63). 

The  authors  have  investigated  the  action  of  Fenicillium  glaucum, 
Link;  Sterigmatocyatis  nigra,  van  Tieghem  (^  =  Aspergillus  niger,  van 
Tieghera,  olim);  and  Asjj&rgillus  griseus,  Link,  and  their  action  on 
racemic,  dimethoxysuccinic,  lactic,  a-ethoxy propionic,  a-propoxypro- 
pionic,  a-hydroxybutyric,  /J-hydroxy butyric,  glyceric,  malic,  methoxy- 
succinic,  ethoxysuccinic,  propoxysuccinic,  mandelic,  methoxyphenyl- 
acetic,  ethoxyphenylacetic,  propoxyphenylacetic,  a-bromopropionic, 
a-bromobutyric,  chlorophenylacetic,  and  monobromosuccinic  acids  and 
alanine  were  investigated. 

Their  experiments  tend  to  show  that  the  mode  of  action  of  the 
moulds  is  such  that  the  one  active  isomeride  is  attacked  more  readily 
than  the  other,  and  that  the  extent  of  the  resolution  depends  solely 
on  the  difference  of  this  rate  of  attack.  The  view  generally  held, 
namely,  that  the  one  isomeride  is  attacked  whilst  the  other  remains 
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untouched,  does  not  appear  to  be  correct.  Two  other  points  were 
kept  in  view,  firstly,  whether,  from  the  action  of  organisms,  any 
definite  relationship  could  be  established  as  to  the  configuration  of 
the  various  related  acids,  and,  secondly,  whether  the  active  products 
of  the  action  of  diU'erent  organisms  on  the  same  series  of  acids  show 
any  regularity  as  to  sign  of  rotation. 

28.  "  Colour   changes    observed  in  solutions  of   cobalt   chloride." 
By  W.  N.  Hartley. 

A  paper  by  Donnan  and  Bassett  {Trans.,  1902,  81,  939)  contains 
a  reference  to  some  work  on  the  action  of  heat  on  the  absorption 
spectra  and  chemical  constitution  of  saline  solutions,  and  to  this 
{Sci.  Trans.  Rotj.  Buhl.  Soc,  1900,  [vii],  253)  the  author  tnkes  ex- 
ception as  being  misleading  in  certain  important  particulars. 

The  characteristic  spectra  of  aqueous  solutions  of  cobalt  chloride 
saturated  at  20°,  as  seen  in  wedge-shaped  cells  at  temperatm-es 
between  23°  and  93°,  differ  from  those  of  the  hydrochloric  acid  solu- 
tion ;  the  compound  formed  at  93 — 100°  in  neutral  solutions  seems  to 
be  the  dihydrate,  CoCl2,2H.,0,  and  not  the  anhydrous  .salt. 

The  solution  in  hydrochloric  acid  probably  contains  a  compound  of 
the  salt  with  the  acid,  for  the  spectrum  is  peculiar,  and,  moreover,  the 
anhydrous  salt,  which  is  insoluble  in  dry  ether,  dissolves  in  this 
medium  when  the  mixture  is  treated  with  carefully  dried  hydrogen 
chloride. 

Pure  cobalt  sulphate  may  be  heated  to  300°  without  perceptible 
change,  and  does  not  alter  at  a  temperature  approaching  800°. 

Zinc  chloride  added  to  a  solution  of  cobalt  chloride  prevents  the 
development  of  the  blue  coloration  on  warming  ;  this  action  may  be 
explained  by  assuming  the  formation  of  a  double  chloride  which 
does  not  give  rise  to  the  dihydrate.  The  changes  produced  by 
mercuric  chloride  on  an  alcoholic  solution  of  cobalt  chloride  are  due 
to  the  formation  of  the  double  cobalt  mercuric  chloride  (Claudet's 
salt),  a  substance  which  in  the  solid  state  is  particularly  sensitive 
to  changes  of  temperature.  If  the  blue  solution  observed  by  Donnan 
and  Bassett  during  the  electrolysis  of  cobalt  chloride  is  due  to  the 
formation  at  the  anode  of  a  complex  ion,  it  should  be  possible  to 
separate  and  analyse  solutions  containing  these  ions  and  so  determine 
the  ratio  of  cobalt  to  c^ilorine. 

The  hypothesis  that  hydrated  salts  can  exist  in  highly  concen- 
trated solutions  and  can  undergo  dissociation  on  raising  the  tem- 
perature accounts  precisely  for  the  phenomena  observed  not  only  in 
the  case  of  cobalt  chloride  but  also  in  that  of  its  iodide,  bromide,  and 
the  .salts  of  other  metals. 
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29.  "The  action  of  ammonia  and  organic  bases  on  ethyl  esters  of 
olefinedicarboxylic  and  oleflne-j8  ketocarboxylic  acids."  By 
S.  Ruhemann. 

Ethyl  benzylidenemalonate  condenses  with  benzamidine  to  form  ethyl 
dihydrodiphenylprjrimidonecarhoxylate  (m.  p.  188°)  according  to  the 
equation  :  CHPh:C(COoEt)2  +  CPh(NH2):NH  = 

CHPh<^^(5^)(;^^>N  +  C^H.O. 

When  this  compound  is  treated  with  ammonia,  the  ring  opens  and 
then  closes,  with  the  loss  of   carbon   dioxide   and   alcohol,   forming 

dihydrodiphenylpyrimidone  (m.  p.  180°),  CHPh-^-v^Ti^  ppu^N,  which 

is  also  formed  by  the  action  of  benzamidine  on  ethyl  benzyl idene- 
acetoacetate  in  accordance  with  the  following  equation  : 

CH3-C0-C(C02Et):CHPh  +  CPh(NH2):NH  +  0.^11f>  = 

^^2<CHPh— NH^^^^  +  CH3.CO2  Et  = 

CH2<^g^~^>CPh  +  CHg-CO^Et  +  C.HgO. 

In  studying  the  action  of  ammonia  on  ethyl  esters  of  olefine-^-keto- 
carboxylic  acids,  it  was  found  that  both  ethyl  ethylideneacetoacetate 
and  ethyl  furylideneacetoacetate  are  transformed  by  ammonia  into 
ethyl  hydrocollidinedicarboxylate  and  ethyl  hydrofuryllutidinedicarb- 
oxylate  respectively.  The  formation  of  these  compounds  depends  on 
the  previous  decomposition  of  the  ethyl  olefine-/3-ketocarboxylic  ester 
into  ethyl  acetoacetate  and  the  aldehyde  ammonias,  which,  in  turn, 
condense  to  form  the  hydrogenised  pyridine  derivatives. 

Ethyl  benzylideneacetoacetate,  CH3-CO'C(C02Et):CHPh,  behaves 
differently  towards  ammonia  and  yields  benzylideneaminoacetone, 
CH3-CO-C(NH2):CH'CgH5  (colourless  needles,  m.  p.  125°).  This 
substance,  on  heating  with  acids,  readily  loses  benzaldehyde.  On 
carefully  warming  the  ketone  with  concentrated  hydrochloric  acid,  an 
insoluble  chloride  is  produced  which  may  be  regarded  as  diaceto- 
benzylideneimide  hydrochloride,  NH(CAc:CHPh)2,HCl. 


30.  •'  Derivatives  of  ;>-aminoacetophenone."     By  F.  D.  Chattaway. 

In  the  course  of  a  study  of  the  transformation  of  diacotanilide 
into  acoto-^j-aminoacetophenone  under  the  influence  of  hydrogen 
chloride  or  of  zinc  chloride,  the  following  compounds  have  been  pre- 
pared. They  are  formed  by  the  ordinary  processes,  but  in  the  pre- 
paration of  the  nitrogen-halogen  derivatives  great  care  must  be  taken 
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to  avoid  the  liberation  of  free  halogen,  otherwise  substitution  in  the 
ketonic  chain  occurs. 

p-Acetylchloroaminoacetophenone,         C^H^AcNAcCI,  colourless 

pearly  plates,  readily  soluble  in  chloroform,  m.  p.  72° ;  ^acetyl 
bromoaminodA^etophenone,  CgH^Ac'NAcBr,  yellow,  rhombic  plates 
m.  p.  83°;  p-p'opionylammoacetophenooie,  C^H^AcNH'COEt,  colour 
less  prisms,  m.  p.  136°;  ^-jyropionylcMoroaminoacetopJienone 
OgH4Ac'N(COEt)Cl,  colourless  plates,  m.  p.  42° ;  ^benzoylamino 
acetophenone,  CgH^AcNH'COPh,  thin,  colourless  plates,  m.  p.  205° 
p-benzoylchlwoaminoacetoplienone,  CQH^Ac*N(COPh)Cl,  colourless 
plates,  m,  p.  77°. 

On  heating,  the  nitrogen-halogen  derivatives  undergo  transforma- 
tion with  considerable  decomposition  ;  when  dissolved  and  warmed 
in  acetic  acid,  halogen  passes  from  the  nitrogen  into  the  ortho-position 
in  the  nucleus,  whilst,  if  free  halogen  is  liberated,  substitution  in 
the  methyl  group  of  the  ketone  also  takes  place. 
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ANNIVERSARY   DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropole^ 
at  6.30  for  7  o'clock,  on  Wednesday,  March  25th,  1903  (the  day  fixed 
for  the  Annual  General  Meeting). 

The  piice  of  the  tickets  will  be  One  Guinea  each,  including  wine. 

All  applications  for  tickets  must  be  received  not  later  than 
Wednesday,  March  18th. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  of  tickets  required,  addressed  to  the  Assistant  Secretary,. 
Chemical  Society,  Burlington  House,  W. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  Election  of 
Officers  and  other  business  will  be  held  on  Wednesday,  March  25th, 
at  half  past  four  o'clock  in  the  afternoon. 


At  the  next  meeting,  on  Thursday,  March  5th,  1903,  at  8  p.m., 
the  following  papers  will  be  communicated  : 

"The  mechanism  of  the  reduction  of  potassium  dichromate  by 
sulphurous  acid."     By  H.  Bassett. 

"  The  constitution  of  pilocarpine.  Part    IV."    By  H.  A.  D.  Jowett. 

**  Preparation  and  properties  of  1  :  4-(or  1  :  5)-dimethylglyoxaline, 
and  1  :  3-dimethylpyrazole."     By  H.  A.  D.  Jowett  and  C.  E.  Potter. 

"  Some  analyses  of  "  Reh,"  or  the  alkaline  salts  in  Indian  usar 
land."     By  E.  G.  Hill. 

**  Experiments  on  the  synthesis  of  camphoric  acid.  Part  III. 
Synthesis  of  isolauronolic  acid."  By  W.  H.  Perkin,  jun.,  and 
J.  F.  Thorpe. 

"  Camphor-^-thiol."     By  T.  M.  Lowry  and  G.  C.  Donington. 

"  Isomeric  change  of  dibenzanilide  into  benzoyl-o-amino-  and 
benzoyl-p-amino-benzophenones."     By  F.  J).  Chattaway. 

"The  rate  of  decomposition  of  diazo-compounds.  Part  III.  The 
Umperature-coefficient."     By  J.  C.  Cain  and'F.  Nicoll. 
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Thursday,  March  5th,  1903.     Dr.  W.    H.    Pebkin,  F.R.S.,   Vice- 
President,  in  the  Chair. 

Messrs.  Brincker,   Howorth,    Beanes,  J.  E.  Mackenzie,  Cousins,  and 
Desch  were  formally  admitted  Fellows  of  the  Society. 

The  lists  of  names  of  the  Officers  and  Council  proposed  for  Election 
by  the  Council  were  read  from  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Henry  Guest  Adshead,  Heysham,  Wimbledon  Park,  Wimbledon. 
Harford  Montgomery  Atkinson,  32,  Bagnall  Road,  Milton. 
George  Neville  Blackshaw,  Agricultural  College,  Aspatria. 
Harry  T.  Calvert,  D.Sc,  West  Riding  of  Yorkshire  Rivers  Board. 
Ben  Caudwell,  B.A.,  28,  WigfuU  Road,  Sheffield. 
Alan  Fletcher,  132,  Holland  Road,  Kensington,  W. 
Arthur  Ernest  Pitt,  66,  Abbot  Road,  Bromley,  E. 
Harold  Russell  Pitt,  8,  Church  Lane,  Charlton,  S.E. 
Frederick  Robertson,  The  Hewan,  Bearsden,  Glasgow, 
Fitzroy  Owen  Jonathan  Roose,  Oxford  Road,  Bournemoutk. 
Henry  Edward  Stevenson,  5,  Turner's  Road,  Bow,  London,  E. 
James  Bates  Wilkinson,  M.D.,  Town  Hail,  Oldham. 
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Of  the  following  papers  those  marked  *  were  read  : — 

*31.  "The  mechanism  of  the  reduction  of  potassium  bichromate  by 
sulphurous  acid."     By  H.  Bassett,  jun. 

Berthier,  who  investigated  the  action  of  sulphur  dioxide  on  solu- 
tions of  potassium  bichromate  and  potassium  chromate  (Ann.  Chim. 
Phys.,  1843,  [iii],  7,  77),  stated  that  in  both  cases  a  mixture  of  sul- 
phate and  dithionate  was  formed,  but  without  giving  details. 

The  reaction  has  now  been  studied  more  fully,  and  the  results  show 
that  94 — 95  per  cent,  of  sulphate  and  5 — 6  per  cent,  of  dithionate  are 
formed,  when  potassium  bichromate,  potassium  chrotnate,  or 
chromic  acid  is  reduced  by  sulphurous  acid ;  the  amount  of  dithionate 
produced  being  independent  of  the  temperature. 

Solutions  containing  known  amounts  of  sulphurous  acid  and  potass- 
ium bichromate  were  mixed,  and  the  excess  of  sulphurous  acid 
estimated  with  iodine  and  sodium  thiosulphate,  or  the  excess  of 
chromate  determined   by  means  of   ferrous  ammonium  sulphate. 

The  freshly  reduced  solutions  do    not  give  the  reactions  of  either 

chromium  or  SO^,  and  seem  to  contain  a  compound  T7^or\^^Cr2(S04)2 

(or  the  corresponding  acid),  which  slowly  decomposes  into  CrgCSOJj 
and  K.^S03. 

When  sulphuric  acid  or  potassium  sulphate  is  added  to  these 
solutions,  it  enters  into  combination  in  such  a  way  that  the 
reactions  of  SO^  are  not  given  by  the  resulting  mixture,  and  as 
many  as  6  mols.  of  sulphuric  acid  may  be  taken  up  by  1  mol.  of 
chromium  sulphate. 

Electrolytic  experiments  show  that  the  green  solutions  contain  a 
green  anion  which  slowly  decomposes  into  violet  chromium  and  SO^ 
ions. 


*32.  "The   constitution  of  pilocarpine.      Part  IV."     By  H.  A.  D. 

Jowett. 

The  author  showed  that  the  constitutional  formula  for  pilocarpine, 
suggested  by  Pinner  and  Schwarz,  is  only  one  of  several  equally 
probable  on  the  results  hitherto  recorded. 

The  constitution  of  wopilocarpine  has,  however,  been  determined  by 
a  study  of  the  roactions  of  ditiiothylglyoxalino  and  dimetliylpyrazole 
and  by  the  formation  of  1-mothylglyoxalino,  1  ;  4(or  1  : 5)-dimethyl- 
glyoxaline,    1  :  4(or    1  :  5)  methylatnylglyoxaline,    and    probably     1  :  4 
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(or  1  :  5)-methylamyleneglyoxaline,  together  with  ammonia  and  methyl- 
amine,  when  the  alkaloid  is  distilled  with  soda-lime. 

Dimeihylglyoxaline,  from  tsopilocarpine,  boiled  at  210 — 215°  and 
formed  crystalline  salts  ;  platinichloride,  m.  p.  238 — 239°  ;  aurichlmnde, 
m.  p.  214 — 215°;  picrate,  m.  p,  167°,  It  is  isomeric  and  not 
identical  with  the  dimethylglyoxalines  described  in  the  following  note. 
On  oxidation,  it  yields  ammonia,  methylamine,  and  acetic  acid, 

Methylamylglyoxaline,  fromzsopilocarpine,  boiledat  158 — 160° under 
10  mm.  pressure;  platinichloride,  m,  p,  198°;  picrate,  m.  p.  134°; 
aurichloride,  amorphous.  On  oxidation,  this  base  yielded  ammonia, 
methylamine,  and  «-hexoic  acid. 

Methylamyleneylyoxaline,  which  probably  exists  in  the  fraction 
boiling  at  145 — 160°  under  10  mm,  pressure,  was  not  isolated  ;  its 
presence  was  inferred  from  the  formation  of  butyric  acid  during 
oxidation. 

isoPilocarpinolactone,  on  oxidation  with  permanganate,  yielded 
ammonia,  methylamine,  and  pilopic  acid,  whilst  pilocarpine  gave  rise 
to  ammonia,  methylamine,  and  homopilopic  acid, 

tsoPilocarpine,  which  could  not  be  reduced  electrolytically,  did  not 
form  diacidic  salts,  and  on  titration  behaved  as  a  normal  lactone. 

isoPilocarpine  methiodide,  with  picric  acid,  yielded  the  compound 
previously  described  as  methyh'«opilocarpine  picrate,  but  which  should 
be  termed  tsopilocarpine  methyl  picrate. 

The  absorption  spectra  of  pilocarpine  and  tsopilocarpine,  kindly  de- 
termined by  Prof.  J.  J,  Dobbie,  were  absolutely  identical. 

The  following  formulse  were  proposed  for  pilocarpine  and  tsopilo- 
carpine : 

I.  II. 

CHEt.CH.CH,.C.NMe^(.jj      or      VHEfCH-CH^.C N^^.^ 

CO       CH,         CH-N  CO       CH,         CH-NMe 

o  o 

and  it  was  suggested  that  pilocarpine  and  i«opilocarpine  are  stereo- 
isomerides,  the  asymmetric  carbon  atom  involved  being  that  contiguous 
to  the  carboxyl  residue. 

The  following  configurations  were  proposed  on  the  basis  of  formula  I : 
Dibromopilocarpine  or  dibromo/^opilocarpine, 

CHEt.CH.CH,.C-NMe^^g^ 
CO       CH2         CBr-N 


O 


Dibromoi«opilocarpinic  acid,  1  Y 

CO  CHn 

\/ 

O 


CHEfGH-CHICBr-NMe-CBrlN-COgH 


56 

.    T^.,  .     ,    ,         CHEt-CH-CH:C-NMe-CH 

tsoPilocarpinolactone,   i  i  i  1 1      . 

^  CO       CH2        0-CO-N 

\/ 

o 

.   ^.,  .  .       .,  CHEt-CH-CH:CH-NMe-CH:N-CO,H 

isoPilocarpinic  acid,   1  1  2 

^  CO       CH2 

\/ 
O 

Bromocarpinic  acid,  COaH-CHEt-CHg-OHICH-NMe-CBrlN-COaH. 

It  was  shown  that  the  explanation  given  by  Pinner  and  Schwarz 
of  the  formation  of  pilocarpoic  acid,  Cj^H^gO-Ng,  is  quite  untenable, 
but  no  suggestions  as  to  the  constitution  of  this  substance  or  pilomalic 
Acid  were  offered. 


*33.  "  Preparation  and  properties  of  1 : 4(or  1 : 5)-dimethylglyoxaline 
and  1 : 3-dimethylpyrazole."    By  H.  A.  D.  Jowett  and  C.  E.  Potter. 

These  bases  were  prepared  in  order  to  compare  their  reactions  with 
those  of  Mopilocarpine. 

1  :  4 (or  1  : 5)-Dimethi/lgli/oxaline,  obtained  from  4{or  5)-methyl- 
glyoxaline  (hitherto  described  as  a  liquid,  but  now  obtained  in  crystals, 
m.  p.  55°),  is  an  oil  boiliog  at  203°  and  forming  an  aur (chloride, 
m.  p.  215°;  platinicMai'ide,  m.  p.  239°;  picrate,  m.  p.  167°;  methiodide, 
m.  p.  156°;  and  hydrochloride,  m.  p.  145°.  Bromine  gave  a  crystalline 
dtftramo-derivative,  m.  p.  127°,  but  at  100°  under  pressure  the  reaction 
was  complicated  and  a  crystalline  acid  was  produced.  On  oxidation, 
the  base  yielded  ammonia,  methylamine,  and  acetic  acid,  wi»ilst  by  the 
action  of  potassium  hydroxide  the  methiodide  gave  methylamine  and 
acetic  acid. 

1  :  Z-Dimethylpyrazole,  prepared  from  3-methylpyrazole,  is  a  liquid 
boiling  at  148°,  which  gives  an  aurichloride,  m.  p.  175°;  platini- 
■chloride,  m.  p.  234°;  hydrochloride,  m.  p.  160°;  and  methiodide,  m.  p. 
256°.  Bromine  under  ordinary  conditions,  or  at  100°  under  pressure, 
^ave  a  dt6j'o//io-derivative,  m.  p.  74°;  \-m9thylpyrazole-2-carhoxylic  acid, 
m.  p.  222°,  was  obtained  by  oxidation  of  the  base.  The  methiodide  was 
scarcely  attacked  by  potassium  hydroxide. 

Prof.  C.  11.  Marshall  states  that  these  bases  have  no  physiological 
action  analogous  to  that  of  pilocarpine. 

1  :  2  Dimethylglyoxaline  forms  a  picrate,  m.  p.  171)°  ;  an  aurichloride, 
m.  p.  216°;  sl  platinichloride,  m.  p.  230°;  and  a  methiodide  which  does 
not  molt  below  300°. 
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*34.  "  Camphor-^-thiol."     By  T.  M.  Lowry  and  G.  C.  Donington. 

Cfl 
Camphor-)3-thiol,  HS"CgHj^<^ '     ^,  prepared  by  reducing  the  sulpho- 

chloride  of  Eeychler's  camphorsulphoaic  acid,  is  a  colourless  solid,  of 
characteristic  and  not  unpleasant  odour,  readily  volatile  with  steam, 
which  crystallises  from  alcohol  in  small,  glistening  prisms  and  melts 
at  66'' ;  [a]o  =  +  6°  (in  acetone).  It  is  insoluble  in  alkalis  but  forms  a 
lead  salt  and  a  mercurichloride,  ClHg'.S'CjoHjjO.  The  disulphide 
melts  at  224°;  [a]o  =  -  90°  (in  acetone).  The  acetate,  AcS-Oj^HijO, 
forms  needle-shaped  crystals  melting  at  38°;  [o-]u  =  —41°  (in 
acetone).  The  benzoate,  BzS'CjqHjsO,  melts  at  59^  ;  [a]^'  =  -  16°  (in 
acetone). 

*35.  "  Isomeric  change  of  dibenzanilide  into  benzoyl-o-amino-  and 
benzoyl-j>amino-benzophenone8."     By  F.  D.  Chattaway. 

The  author  has  previously  shown  {Proc,  1902,  18,  173)  that  acyl 
groups  must  be  included  among  those  which,  under  suitable  circum- 
stances, can  pass  from  the  nitrogen  of  an  aromatic  amine  into  the 
nucleus. 

From  the  product  of  the  isomeric  change  of  diacetanilide  at  a  high 
temperature,  only  that  isomeride  in  which  the  acyl  group  has  taken 
up  the  para-position  can  be  isohited  in  quantity,  although  the  ortho- 
compound  is  undoubtedly  formed. 

The  transformation  of  dibenzanilide,  however,  is  precisely  analogous 
to  others  of  the  same  type,  and  both  the  ortho-  and  the  para-derivatives 
can  be  easily  isolated.     The  isomeric  change, 

N(C0C6H.),  NHCOC^Hj  NHCOCgH. 


r 


COCeH, 


which  takes  place  readily  under  the  influence  of  hydrogen  chloride,  is 
best  effected  by  heating  aniline  (1  mol.)  with  benzoyl  chloride  (2  mols.) 
for  18   to    20   hours  at  about  220°. 

The  product  is  hydrolysed  by  alcoholic  hydrochloric  acid,  and  the 
alcohol  driven  off  in  a  current  of  steam.  On  adding  water,  the  bases, 
which  remain  in  solution  as  hydrochlorides,  can  be  separated  from  tarry 
*  matters,  and  any  unchanged  aniline  removed  by  making  the  solution 
alkaline  with  sodium  hydroxide  and  distilling  in  steam.  On  cooling, 
the  other  bases  solidify,  and  on  dissolving  the  dry  product  in  a  little 
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alcohol  and  adding  a  slight  excess  of  [strong  sulphuric  acid,  the 
sparingly  soluble  sulphate  of  p-aminobenzophenone  crystallises'[out. 
On  making  the  mother  liquor  alkaline  and  distilling  in  superheated 
steam,  o-aminobenzophenone  slowly  distils  over  and  crystallises  from 
the  distillate  in  a  pure  state. 

About  45  grams  of  /)-aminobenzophenone  and  15  grams  of  o-amino- 
benzophenone can  be  obtained  from  100  grams  of  aniline. 


*36.  "  Formation  of  purpurogallin  by  the  electrolytic  oxidation  of 
pyrogallol."     By  A.  Gr.  Perkin  and  F.  M.  Perkin. 

The  methods  hitherto  employed  for  the  production  of  purpurogallin 
give  only  a  poor  yield,  but  recent  experiments  made  by  the  authors 
on  the  electrolytic  oxidation  of  pyrogallol  have  shown  that,  in 
general,  the  quantity  of  purified  product  amounts  to  37 — 45  per  cent, 
of  the  calculated  amount.  The  purified  substance,  which  had  all  the 
properties  of  purpurogallin,  and  its  acetyl  derivative,  gave,  on  analysis, 
figures  which  established  its  identity  with  this  colouring  matter. 

The  composition  of  the  electrolytic  bath  has  been  frequently  varied, 
and  recently  a  solution  containing  28  grams  of  pyrogallol,  10  c.c. 
iV-sulphuric  acid  solution,  and  50  grams  of  sodium  sulphate  in  500  c.c. 
of  water  has  been  found  to  be  most  effective.  The  best  results  have  been 
obtained  by  using  a  rapidly  rotating  anode  of  platinum-iridium  and  a 
cathode  of  lead  or  graphite.  The  current  density  was  4 — 6  amperes 
with  an  E.M.F.  of  8 — 10  volts.  The  behaviour  of  other  phenolic 
substances  under  similar  conditions  is  now  under  investigation. 
Gallic  acid  yields  a  small  quantity  of  a  product  which  probably  con- 
tains the  purpurogallincarboxylic  acid  recently  described  (Tra7is., 
1903,83,  199). 


37.  "The    analysis    of   lie/i,    the    alkaline    salts   in    Indian  usar 
land."     By  E.  G.  Hill. 

The  upland  barren  lands  of  India,  extending  over  an  area  of  about  two 
million  acres,  which  are  mainly  found  between  the  Jumna  and  the  Ganges, 
and  also  between  the  latter  and  the  Gogra,  contain  so  large  a  quantity 
of  soluble  salts  in  the  soil  that  agriculture  is  practically  impossible.  The 
reclamation  of  tliis  land  has  occupied  the  attention  of  the  Government 
of  India  for  many  years,  but  less  effort  has  been  made  to  utilise 
the  soluble  salts.     Such  lands  have  the  following  general  features : 
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the  soil  is  impermeable  for  a  varying  depth  below  the  first  few  inches ; 
below  the  impermeable  layer  is  a  coarser  layer,  more  or  less  porous,  in 
which  nodular  limestone  is  generally  found,  and  this  is  sometimes  so 
thick  and  continuous  as  practically  to  form  a  rock.  The  upper  soil  is 
thus  shallow  and  fitted  for  the  concentration  of  soluble  salts.  Such 
land  varies  in  appearance  according  to  its  humidity  and  the  amount 
of  salts  which  it  contains.  Efflorescence  is  frequent,  and  a  grey  colour 
is  general.  An  account  of  the  various  attempts  which  have  been 
made  to  utilise  usar  land  has  been  published  in  the  Indian  Agricul- 
tural Ledger  (1901,  No.  13)  by  W,  H.  Moreland,  but  analyses  of  the 
soluble  salts  contained  in  these  soils  have  not  been  recorded,  and  no 
attempts  have  been  made  to  extract  these  substances  and  employ 
them  on  a  large  scale.  Out  of  the  .samples  analysed,  none  contained  less 
than  88  or  89  per  cent,  of  sodium  carbonate,  but  the  percentage  of 
salt  in  the  soil  varies  very  materially  according  to  the  district  and  the 
sub-soil.  In  the  districts  where  there  is  a  considerable  quantity  of 
alkali  in  the  soil,  the  upper  layers  are  collected  and  sold  under  the  name 
of  sujji  7mUtee.  This  is  used  by  native  washermen  in  place  of  soap,  and 
in  Allahabad  one  tradesman  makes  a  crude  soap  by  boiling  the  solution 
of  this  earth  with  lime  and  castor  oil. 

Glass  has  also  been  made  from  this  sodium  carbonate, the  chief  product 
being  the  glass  bangles  which  are  so  common  in  the  country  ;  sodium 
hydroxide  has  also  repaid  its  manufacture,  especially  in  the  vicinity  of 
paper  mills.  Both  sodium  carbonate  and  sodium  hydroxide  are,  however, 
largely  imported  into  India ;  the  former,  especially,  being  employed  in 
the  aeration  of  mineral  waters. 

It  was  thought  that  reh  might  be  interesting  from  a  chemical  point 
of  view,  and  it  was  examined  in  order  to  ascertain  whether  any  sodium 
sesquicarbonate  was  present,  since  this  substance  occurs  in  other 
parts  of  the  world  as  the  native  carbonates,  troJia  and  urao. 

Each  sample  of  earth  was  digested  with  hot  water  several  times  and 
the  solution  filtered.  In  each  case,  the  light  brown  solution  thus 
obtained  yielded  on  evaporation  large  and  well-defined  crystals  of  the 
decahydrated  normal  carbonate,  but  fractional  crystallisation  gave  a 
few  monoclinic  crystals  imbedded  in  the  solid  mass  produced  by 
slowly  evaporating  the  third  fraction.  These  became  opaque  on  being 
scratched  and  were  possibly  efflorescent. 

The  solution,  which  contained  a  considerable  amount  of  humus,  was 
evaporated  to  dryness  on  the  water-bath,  the  residue  being  freely 
powdered  and  dried  in  a  steam  oven  until  the  weight  was  constant. 
This  was  a  long  and  tedious  process  ;  the  weight  diminished  steadily 
for  48  hours,  although  less  than  half  a  gram  of  the  substance  was 
taken.     Thei-e  is  therefore  probably  some  hydrogen  carbonate  in  the 


GO 

soluble  salts.  When  the  weight  was  constant,  a  combustion  was  made 
with  the  following  result : 

0-3892  gram  gave  0-0278  00.,  and  0-0078  H2O  with  a  residue  of 
0-3584  NaX'03. 

The  loss  in  the  dried  sample  was  thus  0*0308  gram,  or  approximately 
8  per  cent.,  a  i-esult  which  was  confirmed  by  igniting  other  portions 
of  the  dried  salt  in  a  weighed  crucible. 

Assuming  that  humus  is  half  the  weight  of  the  CO.2  derived  from  it, 
and  that  the  difference  between  the  gain  in  the  absorption  tubes  and 
loss  in  the  combustion  boat  is  due  to  oxidation  of  humus,  we  get 
0-0048  gram  of  humus  or  00096  gram  of  COo  due  to  humus.  This 
leaves  0-0182  gram  of  OOg  due  to  the  decomposition  of  sesquicarbonate 
at  red  heat. 

The  corresponding  quantity  of  sesquicarbonate  is  0-1133,  Avhich 
would  yield  0-0075  gram  of  water.  The  water  found  was  0-0078 
gram.  Hence  the  dried  salt  contained  29-9  per  cent,  of  sesqui- 
carbonate. The  above  experiments  were  made  with  the  Pertabgarh 
sample. 

The  soluble  salts  in  five  samples  from  different  districts  were 
analysed  with  the  following  results  : 


District. 

Pertabgarh. 

Benares. 

Mirzapnr. 

Allahabad 
trans-Ganges. 

Allahabad 
trans-Jumna. 

Percentage  of 
soluble  salts. 

6-3 

3-1 

57-72 

39-40 

0-12 

2-67 
0-45 

16-6 

6-3 

6-5 

NaoO 

CO'.    

67-70 

39-72 

0-31 

2-06 
0  56 

56-70 
^      36-97 
0-12 
5-26 
0-73 
0-38 

100-10 

57-60 
39-17 
trace 
2-32 
0-77 
0-3.'. 

57-61 
39-33 

Aloba 

SO,    

trace 
1-71 

Cl' 

PA 

1-06 
0-64 

100-35 

100-36 

10(1-21 

100-37 

There  were  slight  traces  of  silica  and  lime  in  each  sample.  These 
analyses  indicate  that  the  five  samples  have  the  following  percentage 
compo.sitioDs  : 
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District. 

Pertabgarh. 

Benares. 

Mirzapur. 

16-6 

88-90 
1-20 
9-34 

Allahabad 
trans-Ganges. 

Allrthabad 
trans-Jumna. 

Percentage  of 
soluble  salts. 

6-3 

95-63 
3-39 

as 

3-1 

95-08 
4-40 

above 

6-3 

»!-5 

Na„CO., 

94-38 
1-21 
412 

94*80 

NaCl.; 

Na,SO, 

pp.,  ) 

Ai.A/' 

1-75 
3  02 

38.  "  Experiments  on  the  synthesis  of  camphoric  acid.  Part  III. 
Synthesis  of  i«oiauronolic  acid."  By  W.  H.  Perkin,  jun.,  and 
J.  F.  Thorpe. 

When  ethyl  cyanodimethylsuccioate,  C02Et-CMe.2-CH(CN)-C02Et, 
prepared  by  treating  the  sodium  compound  of  ethyl  cyanoacetate  with 
ethyl  bromoisobutyrate,  is  digested  with  sodium  ethoxide  and  ethyl 
/3-iodopropionate  in   alcoholic   solution,   ethyl   cyanodiviethylbutanetri- 

carboxylate,  C02Et'C(CN)"<C^vj-^        ^  CO^eV  ^^   obtained   as    an    oil 

which  distils  at  210 — 215°  under  13  mm.  pressure. 

On  hydrolysis  with  dilute  sulphuric  acid,  this  ester  is  converted  into 

dimethylhutanetricarboxylic    acid,    COgH'CH^p.T^  Lpo^xr   /a\»    * 

colourless,  crystalline  substance  which  melts  at  155 — 157°. 

When  the  trisodium  salt  of  this  acid  is  digested  with  acetic  anhydr- 
ide, carbon  dioxide  and  water  are  eliminated  between  the  two  car  boxy  1 
groups  (a)    and     (b),   and    hetodimefJiylpentamethylenecarboxylic    acid, 

.CH.— CH., 
CO._,H*CH<^p,  /    A^ ',  is  formed.  This  acid  crystallises  well,  melts  at 

110°,  yields  an  ethyl  ester  distilling  at  172°  (100  mm.),  and  a  semi- 
carbazone  melting  at  217°.  The  ethyl  ester,  when  treated  with 
magnesium  methyl  iodide  in  etliereal  solution,  is  converted  into  a 
lactone  which  distils  at  155 — 157°  (50  mm.)  and  has  a  most  penetrat- 
ing odour  of  peppei'mint.  This  new  lactone,  for  which  the  name  iso- 
campholactone  is  proposed,  is  isomeric  with  campholactone,  and  the  close 
relationship  which  exists  between  these  two  substances  is  obvious 
when  their  formulse  are  written  side  by  side  : 


G2 


CHa'CMe-CO  CHg-CMe-O 


I        GM.e^\  I       CMe,  I 

CHg-CH— O  CHjj-CH— CO 

Campholadone.  isoCampholactonc. 

The  above  formation  of  Mocampholactoue  constitutes  the  first 
synthesis  of  that  trimethylpentamethylene  ring  which  is  the  basis  of 
camphoric  acid  and  of  so  many  other  substances  belonging  to  the 
camphor  group,  and  it  is  hoped  that  it  may  ultimately  be  possible  to 
obtain  camphoric  acid  itself  from  this  lactone. 

When  the  lactone  is  treated  with  phosphorus  pentabromide  and  the 
product  poured  into  alcohol,  ethyl  bromotrimethylpentamethylenecarb- 
oxylate  is  formed : 

CHg.CBr-Me 
I        CMeg 
CHg-CH-CO^Et 

and  is  an  oil  which  distils  at  165 — 170°  under  70  mm.  pressure. 

In  an  experiment  in  which  this  bromo-oster  was  heated  with  potass 
ium  cyanide  in  alcoholic  solution,  and  then  with  alcoholic  potash,  a 
quantity  of  an  oily  acid  was  obtained  which  was  obviously  inactive 
a-campholytic  acid,  produced  from  the  bromo-ester  by  elimination  of 
hydrogen  bromide  and  subsequent  hydrolysis.  This  was  proved  by  the 
fact  that,  on  distillation  with  dilute  sulphuric  acid,  the  oil  was  con- 
verted into  a  crystalline  acid  melting  at  132°,  which,  on  examination, 
was  easily  identified  as  isolauronolic  acid,  the  well-known  isomeric 
change  indicated  by  the  formulae : 

CH=(j)Me  CHg-tjJMeg 

I       ^Meg  -^  I       CMe 

CHa-CH-COgH  CHa'C-COaH 

a-Campholytic  acid.  isoLauroiwlic  acid. 

having  taken  place. 

That  the  isolauronolic  acid,  thus  synthesised,  is  identical  with  iso- 
lauronolic  acid  obtained  from  camphoric  acid  was  shown  by  mixing 
equal  quantities  of  the  two  preparations,  when  the  mixture  melted  at 
132',  the  molting  point  of  the  constituents.  Furthermore,  the  syn- 
thetical acid,  on  oxidation  with  permanganate,  yielded  tVolauronic 
acid. 
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39.  "  The  rate   of  decomposition   of  diazo-compounds.      Part  III. 
The  temperature-coefficient."     By  J.  C.  Cain  and  F.  NicoU. 

The  authors  have  determined  the  temperature-coefficients  by  the  use 
of  Arrhenius's  formula, 

Ct,  =  C^,^e.^(ri-ro):riro^ 

the  values  of  C  being  calculated  from  the  formuU 
1  A 

'  losf  ■'i  —  -^^ 
as  indicated  in  their  earlier  communications  {Trans,,  1002,  81,  1412; 
1903,  83,  206). 

The  values  of  A  for  diazobenzene-jj-sulphonic  acid  and  the  chlorides 
of  diazobenzene,  diazo-o-toluene,  diazo-7/i-toluene,  diazo-/)- toluene,  and 
diazo-wi-nitrobenzene  do  not  vary  much  from  each  other,  and  agree 
with  those  found  by  Euler  {Annalen,  1902,  325,  301)  for  diazobenzene 
chloride  (11905)  and  diazo-p-bromobenzene  chloride  (13634).  By  the 
use  of  the  temperature-coefficients  thus  obtained,  the  value  of  C  at  other 
temperatures  has  been  calculated  in  several  cases,  and  shoicn  to  be  in 
agreement  with  the  numbers  found  by  other  observers. 


40.  "  An  analysis  of  the  natural  gas  lat  Heathfield,  Sussex."     By 
H.  B.  Dixon  and  W.  A.  Bone. 

When  the  possibility  of  the  industrial  application  of  the  Heathfield 
natural  gas  was  brought  before  the  Royal  Commission  on  Coal  Sup- 
plies, one  of  the  authors  (H.  B.  D.,  a  member  of  the  Commission) 
was  asked  to  visit  Heathtield  and  examine  the  nature  of  the  gas  on 
behalf  of  the  Commission.  Accordingly,  several  samples  of  gas 
were  collected  and  sealed  up  in  glass  tubes  on  October  10th,  1902,  and 
brought  to  Owens  College  for  analysis. 

According  to  Mr.  Richard  Pearson,  Managing  Director  of  the 
"Natural  Gas  Company,"  the  gas  was  first  discoved  in  1836  in  a 
well  which  was  being  sunk  at  Hawkhurst  in  West  Sussex.  In  the 
Sub-Wealden  boring  (1873 — 1875),  the  gas  was  met  with  at  Netherfield 
on  the  South  Eastern  Railway.  Gas  was  first  encountered  at  Heathfield 
in  1895  in  sinking  a  well  for  water  in  the  hotel  jard,  about  50  yards 
from  the  station.  In  1896,  the  same  firm  of  well-sinkers  met  the  gas 
at  a  depth  of  300  feet  in  a  shaft  sunk  for  water  at  the  station ;  no 
water  was  found,  but  the  gas  continued  to  escape,  and  was  then  used 
for  lighting  the  station. 

At  the  date  of   the  above   visit,  six  wells  were  either  sunk  or  in 
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course  of  being  sunk,  aud  gas  had  been  encountered  in  all  of  them 
after  the  bores  had  penetrated  through  the  300  or  400  feet  of  surface 
bed  of  sandstone  and  marl  which  forms,  according  to  Mr.  Pearson, 
the  impervious  lid  to  the  natural  holder  of  gas. 

The  gas  was  issuing  from  the  bore-holes  at  a  pressure  of  between 
140  and  200  lbs.  per  square  inch,  and  was  being  used  to  drive  gas 
engines  and  to  light  (with  incandescent  mantles)  the  station  and  a 
number  of  houses  in  the  village.  When  lighted  at  an  inch  pipe  at  the 
mouth  of  a  bore-hole,  the  gas  burnt  with  a  large  flame  giving  a  fairly  good 
light,  the  flame  being  more  luminous  than  that  of  fire-damp  from  coal 
mines.  In  an  argand  burner,  the  gas  burnt  with  a  moderately  lumin- 
ous flame,  but  gave  little  light  in  an  ordinary  bats-wing,  so  that  it 
was  difficult  to  understand  how  the  gas  could  contain  5|  per  cent,  of 
ethylene,  as  was  stated,  unless,  indeed,  the  free  oxygen,  also  said  to  be 
present,  was  sutficient  to  destroy  its  lighting  power.  The  analyses, 
however,  showed  that  neither  ethylene  nor  free  oxygen  was  present  in 
the  gas  collected.  To  avoid  the  possible  loss  of  free  oxygen  by  partial 
combustion  in  the  tube  while  the  drawn-out  ends  were  being  sealed,  a 
sample  was  collected  by  closing  the  ends  of  the  tube  with  paraffined 
indiarubber ;  it  gave  the  same  result. 

The  gas  was  transferi-ed  by  means  of  a  Topler  pump  from  the  collect- 
ing vessels  into  small  tubes  standing  over  mercury.  The  analyses 
were  made  over  mercury  in  a  modified  McLeod  apparatus,  all  the  re- 
agents being  freshly  prepared. 

A.  Preliminary  examination  for  carbon  dioxide,  oxygen,  unsatur- 
ated hydrocarbons,  and  carbon  monoxide. 

(1)  The  absence  of  carbon  dioxide  and  oxygen  was  proved  by  expos- 
ing the  gas  successively  to  the  action  of  («)  strong  potassium  hydroxide 
solution  and  (6)  strongly  alkaline  pyrogallol  solution.  In  neither 
case  was  there  any  appreciable  absorption. 

(2)  The  absence  of  unsaturated  hydrocarbons  was  shown  in  two 
separate  experiments  in  which  samples  of  gas  were  successively  treated 
with  («)  fuming  sulphuric  acid  and  {b)  strong  potassium  hydroxide 
solution.     No  change  in  volume  occurred  in  eiiher  experiment. 

(3)  The  gas  always  showed  an  appreciable  contraction  (as 
nearly  as  possible  1  per  cent.)  when  successively  treated  with  ammo- 
niacal  cuprous  chloride  and  dilute  sulphuric  acid.  No  precipitate  of 
cuprous  acetylide  was  formed.  Since  the  foregoing  experiments 
exclude  the  possibility  of  this  contraction  being  due  to  oxygen  or  un- 
saturated hydrocarbons,  it  can  only  be  attributed  to  the  presence  of 
carbon  monoxide. 

B.  Explosion  analyses  for  saturated  -fiydrocarbons,  with,  possibly, 
hydrogen,  after  removal  qf  carbon  monoxide. 

After  removing  the  carbon  monoxide  from  a  considerable  volume  of 


the  gas  (by  means  of  ammoniacal  cuprous  chloride  and  dilute  sulphuric 
acid),  the  contraction,  C,  obtained  on  exploding  measured  volumes  of 
the  residual  gas  with  a  large  excess  of  oxygen  and  air,  was  determined, 
and  also  the  absorption.  A,  when  the  products  of  explosion  were 
subsequently  treated  with  sti-ong  potassium  hydroxide  solution.  The 
following  results  were  obtained  : 

1.  2.  3. 

Volume  of  gas  taken  (corr.) 48'25  55-70  58'75 

Volume  of  oxygen  and  air  added     457*45  46830  465*45 

C 94-35  109-10  115-20 

A 48-25  55-90  58-80 

C/A 1-956  1-952  1-959 

C.  Proof  that  the  gas  does  not  contain  free  hydrogen. 

Before  the  foregoing  results  could  be  interpreted,  it  was  necessary  to 
ascertain  whether  the  gas  contained  free  hydrogen.  This  was  done  by 
exposing  some  of  the  gas,  after  removing  carbon  monoxide,  to  the  action 
of  "oxidised"  palladium  sponge  at  100°  for  twenty  minutes  in  an 
apparatus  similar  to  that  described  by  Bone  and  Jerdan  (Trans.,  1901, 
79,  1044),  and  afterwards  redetermining  the  ratio  C/A,  when  the 
residual  saturated  hydrocarbons  were  exploded  with  excess  of  oxygen 
and  air.     The  results  obtained  were  as  follows  : 

4.  5. 

Volume  of  gas  taken  (corr, )   62-3  55-3 

Oxygen  and  air  added 472-5  493-0 

C  121-8  108-2 

A 62-2  55-4 

C/A  1-958  1-953 

A  comparison  of  these  numbers  with  those  given  above  shows 
clearly  that  the  gas  contains  an  appreciable  quantity  of  free  hydro- 
gen. The  five  explosion  analyses  indicated,  however,  tlie  presence, 
besides  methane,  of  a  small  proportion  of  some  higher  saturated 
hydrocarbon  which  is  probably  ethane.  Assuming  this  to  be  the 
case,  the  percentage  composition  of  the  gas,  after  removing  carbon 
monoxide,  calculated  from  the  five  analyses,  is  as  follows : 

1.                   2.                  3.                  4.                 5.  Mean. 

Methane...     94-10         93-88         94-40         94-30         93-90  94-10 

Ethane    ...       2-95           3-23           2-77           2-76           313  297 

Nitrogen,  by  difference 293 

10000 


66 

The  original  gas,  therefore,  bad  the  following  composition  : 

Carbon  monoxide 1  "00 

Methane    9316 

Ethane  2*94 

Nitrogen,  or  other  inert  gas  (by  difference)  2 -90 


100-00 


41.  "Chemical  composition  of  cooked  vegetable  foods."    By  Miss 

K.  I.  Williams. 

The  following  constituents:  water;  total  nitrogen  (by  Kjeldahl's 
method,  modified  to  include  the  niti'ogen  of  nitrates)  ;  ash  ; 
sulphur ;  phosphorus ;  cellulose  (by  Schulze's  potassium  chlorate 
method) ;  woody  fibre  (by  digestion  with  dilute  sulphuric  acid) ; 
carbohydrates  convertible  into  dextrose  ;  fat ;  and  waste,  were  estimated 
in  a  series  of  vegetable  foods  including  broccoli,  Brussels  sprouts, 
dried  peas,  oatmeal  (coarse  Scotch),  and  macaroni,  these  determina- 
tions being  carried  out  on  both  the  raw  and  the  cooked  materials. 


42.  "  The  density  of  nitric  oxide.     Preliminary  notice." 
By  R.  W.  Gray. 

It  seemed  doubtful  whether  nitric  oxide  had  been  obtained  in  a  state 
of  sufficient  purity  to  admit  of  the  accurate  determination  of  its  density 
and  other  physical  constants.  The  vialue  obtained  by  Leduc  (Compt. 
rend.,  1893, 116,  322)  for  the  density  does  not  agree  absolutely  with  the 
value  found  by  Victor  Meyer  and  Daccomo  (Anncden,  1887,  240,  326), 
while  Olszewski's  results  {Compt.  rend.,  1885,  100,  940)  for  the  vapour 
pressures  of  the  liquefied  gas  certainly  suggest  the  possibility  of  im- 
purity in  the  sample  he  used. 

Nitric  oxide,  when  prepared  by  many  of  the  usual  method.s,  contains 
small  quantities  of  nitrous  oxide  and  nitrogen.  The  higher  oxides  of 
nitrogen  which  are  generated  at  the  same  time  are  apparently  com- 
pletely absorbed  when  pas.sed  through  tubes  containing  pota.ssium  hydr- 
oxide in  Holution  and  in  the  solid  form,  and  the  gas  then  liquefies  to  a 
blue  liquid  which  does  not  change  in  tint  after  repeated  fractionation. 
The  nitrogen  present  cannot  be  entirely  removed  by  solidifyiDg  the  nitric 
oxide  by  means  of  liquid  air  and  pumping  oil  the  uucondensed  gas  ;  a 
small  quantity  remains  behind  in  the  solid  nitric  oxide  and  can  only 
be  lemoved  by  licjuefying  and  allowing  a  lai'ge  portion  of  the  liquid  to 
boil  away. 

Owing  to  the  caHO  with  which  liquid  nitric  oxide  becomes  super- 
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heated,  it  was  found  impossible  to  separate  by  fractionation  the  nitrous 
oxide  present  unless  the  upper  part  of  the  bulb  containing  the  liquefied 
gas  was  kept  below  the  melting  temperature  of  solid  nitrous  oxide. 
When  this  was  done,  the  densities  of  different  fractions  of  the  gas 
were  found  to  agree. 

The  mean  value  for  the  weight  of  1  litre  of  nitric  oxide,  prepared 
in  two  different  ways,  is  1"3402  grams  at  0°  and  760  mm,  pressure 
(lat.  Paris). 

Until  confirmed  by  further  experiments,  this  value  is  not  considered 
as  final,  but  it  is  interesting  to  note  that,  assuming  the  truth  of 
Avogadro's  law  for  oxygen  and  nitric  oxide  under  standard  conditions 
of  temperature  and  pressure,  the  ratio  of  the  atomic  weights  so  deduced 
for  oxygen  and  nitrogen  is  16  :  14*001. 

The  work  is  being  continued  with  the  object  of  making  further 
experiments  on  the  density  of  this  gas  and  of  determining  its  com- 
pressibility and  other  physical  constants. 


43.  "Hydrolysis  of  urea  hydrochloride."     By  J.  Walker  and 
J.  K.  Wood. 

A  comparison  method  was  described  which  permits  the  hydrolysis  of 
a  salt  such  as  urea  hydrochloride  to  be  determined  by  the  catalysis 
of  cane  sugar  or  methyl  acetate  with  an  error  not  exceeding  1  per 
cent. ;  the  results  obtained  with  these  two  compounds  being  identical. 

Within  the  limits  25 — 40°,  temperature  has  practically  no  influence 
on  the  hydrolysis  of  urea  hydrochloride. 

The  influence  of  dilution  on  the  degree  of  hydrolysis  x  is  expressed 

by  the  relation  — — —  =  constant. 

The  addition  of  sodium  chloride  very  slightly  diminishes  the  value 
of  X. 

The  dissociation  constant  of  urea,  calculated  from  the  hydrolytic 
experiments,  is  15  x  10"'*  at  25°. 


44.  "  The  affinities  of  some  feebly  basic  substances."     By  J.  K.  Wood. 

By  means  of  the  methyl  acetate  method,  together  with  some  solu- 
bility experiments,  the  author  has  obtained  the  following  results  at 
40-2° : 
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Base. 


Percentage 
hydrolysis 

of  hydro-  ' 
chloride  iu  I 
decinormal  I 

solution. 


Dissocia- 
tion 
constant 


■Creatinine  8 

Acetoguauamine..  9 

Semicarbazide    ...  10 

Glycocyamine    . . . :  11 

Creatine  12 

Guanine  17 

Acetonesemicarb- 

azone   I  26 

Acetoxime  ;  34 

Aniinocaffeine    ...  55 

Theobromine 73 


3-57  X  10-" 

2-96  ,, 

2-61  ,, 

2-32  ,, 

1-81  ,, 

0-81  ,, 

0-32  „ 

0-175  ,, 

0-047  ,, 

0-016  ., 


Base. 


Percentage 
hydrolysis 

of  hydro- 
chloride in 
decinormal 

solution. 


Dimethylpyrone  85-0 

Xanthine     88  5 

Acetanilide 88-9 

Caffeine  89*7 

LTrea    90-4 

A.cetamide  91-3 

Xitroguanidine  94  0 

Propionitrile  ...  97 

Cyneol 98 

Biuret >99 

Benzamide >99 


Dissocia- 
tion 
constant. 


0-0065  X  10" 

0-0046 

0-0044 

0-0040 

0-0037 

0  0033 

0-0021 
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ANNIVERSARY   DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropole, 
at  6.30  for  7  o'clock,  on  Wednesday,  March  25th,  1903  (the  day  fixed 
for  the  Annual  General  Meeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  including  wine. 

The  Secretaries  will  be  glad  to  have,  at  as  early  a  date  as  possible, 
the  names  of  Fellows  and  their  guests  who  propose  to  dine.  All 
applications  for  tickets  must  be  received  not  later  than  Wednesday, 
March  18th. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  required,  addressed  to  the  Assistant  Secretary,  Chemical 
Society,  Burlington  House,  W. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  Election  of 
Officers  and  other  business  will  be  held- on  Wednesday,  March  25th, 
at  half  past  four  o'clock  in  the  afternoon. 


At  the  next  meeting,  on  Wednesday,  March  18th,  1903,  at 
5.30  p.m.,  the  following  papers  will  be  communicated  : 

*'  Essential  oil  of  hops."     By  A.  C.  Chapman. 

"  A  compound  of  dextrcse  with  hydroxide  of  aluminium."  By 
A.  C.  Chapman. 

"Action  of  phosphorus  h;iloids  on  dihydroresorcins.  Part  II.  Di- 
hydroresorcin."     By  A.  W.  Crossley  and  P.  Haas. 

"  The  constitution  of  cotainine."  By  J,  J.  Dobbie,  A.  Lauder,^ 
and  C.  K.  Tinkler. 

"  The  decomposition  of  mercurous  nitrite  by  heat."  By  P.  C.  R&y 
and  J.  N.  Sen. 

HICUARD  CI.AV  AM>  HUNM,   UMtTRO,  LONOOK  AMU  BUMUAY. 
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Wednesday,  March  18th,  1903.     Professor  J.   Emerson  Reynolds, 
Sc.D.,  F.R.S.,  President  in  the  Chair. 

Messrs.  J.  M.  Wadmore,  J.  Phelps,  and  F.  Soddy  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

William  Lester  St.  John  Alton,  Dungarvan,  Putney  Heath,  S.W. 
Henry  Gough,  c/o.  Messrs.  J.  Lovibond  <fe  Sons,  Ltd.,  Greenwich,  S.E. 
William  Kirkby,  Winster  House,  Thornfield  Road,  Heaton  Moor. 
John  George  CoUcutt  Lock,  17  Berners  Street,  W. 
George  G.  Pond,  M.A.,  Ph.D.,  State  College,  Pennsylvania,  U.S.A. 
Robert  James  Porter,  11,  Arlington  Street,  Hull. 
Ernest  William  Sawdon,  B.Sc,  2,  Esk  Terrace,  Whitby. 
Giles  Hadden  Welsford,  6,  The  Orchard,  Blackheath,  S.E. 

The  President  stated,  in  reference  to  a  petition  which  had  been 
recently  presented  to  the  Council,  that  he  had  the  authority  of  the 
Council  to   communicate  to   the  Society    the  terms   of   the   petition 
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and  of  the  resolution  of  the  Council  with  regard  to  it.     The  terms  of 
the  petition  were  : 

"We,  the  undersigned  Fellows  of  the  Chemical  Society,  being  of 
opinion  that  the  interests  of  the  general  body  will  be  promoted  by 
limiting  the  period  of  service  of  the  Honorary  Secretaries  and  Foreign 
Secretary,  do  hereby  request  the  Council  to  earnestly  consider  the 
desirability  of  so  limiting  the  tenure  of  office." 

The  resolution  passed  by  the  Council  nevi.  con.,  which  was  duly 
communicated  to  Mr.  C.  E.  Groves,  who  i-epresented  the  petitioners, 
was  **  That  this  Council  is  of  opinion  that  the  tenure  of  office  of  the 
Officers  of  the  Society  should  not  be  indefinitely  extended,  but  that 
it  is  not  desirable  to  limit  the  period  by  assigning  a  definite  term 
of  years  to  the  tenure  of  each  office." 

Of  the  following  papers  those  marked  *  were  read : — 


*45.  **  Essential  oil  of  hops."    By  A.  C.  Chapman. 

Since  the  publication  of  the  earlier  results  of  the  study  of  oil  of  hops 
(Froc,  1893,  177  ;  Tram.,  1895,  67,  54,  and  780),  three  more  samples 
of  oil  of  undoubted  genuineness  have  been  examined.  These  had 
the  following  specific  gravities  and  specific  rotations  : 

Sp.  gr.  15715°.  Sp.  gr.  20720°.  [a]T- 

No.  5 0-8676            0-8645  +0*30^ 

No.  6 0-8639            0-8610  -0-20° 

No.  7 0-8403            0-8357  -0-08° 

The  fraction  of  lowest  boiling  point,  obtained  after  prolonged  frac- 
tional distillation  under  reduced  pressure,  consisted  of  a  hydrocarbon 
CjoHjg,  which  had  the  following  properties  :  sp.  gr.  08046  at  15°/15® 
and  0-8020 at  20720°;  b.  p.  74—75°  (33  mm.)  and  166—168°  (774  mm.), 
undergoing  at  the  same  time  slight  polymerisation.  It  was  optically 
inactive  and  had  a  refractive  index  1  -4645  at  20°  and  a  molecular 
refraction  46'8,  the  calculated  number  for  CiqHjq  (with  3  double 
Unkings)  being  46*78.  This  compound  is  therefore  an  aliphatic 
hydrocarbon,  and  its  properties  are  almost  identical  with  those  of 
myrcene  ;  it  absorbs  oxygen  from  the  atmosphere  and  readily  under- 
goes polymeric  change,  becoming  converted  into  a  colourless  resin. 

The  next  fraction  (b.  p.  TiO — 130°,  46  mm.)  was  a  very  small  one, 
and  gave  on  analysis  numbers  agreeing  with  the  formula  C^o-^is^*  ^^ 
had  a  sp.  gr.  0-8571  at  20°/20°,  produced  a  rotation  of  ,-0°40'  in  a 
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100  mm.  tube,  and  evidently  consisted  of  inactive  linalool  mixed  with  a 
small  quantity  of  some  active  substance. 

The  third  small  fraction  (b.  p.  135 — 150°,  46  mm.)  consisted  of  an 
ester,  and  yielded  on  saponification  isononoic  acid,  CgHjgO^,  and 
linalool,  together  with  a  small  quantity  of  geraniol. 

The  highest  and  largest  fractions  in  all  three  samples  of  oil  con- 
sisted of  nearly  pure  humulene.  On  submitting  the  oil  to  the  action 
of  boiling  chromic  acid  mixture,  it  yielded  acetic,  valeric,  succinic,  un- 
symmetrioal  diraethylsuccinic  (ra.  p.  140°),  and  rsononoic  acids,  the 
last  of  these  having  been  probably  derived  from  the  linalyl  ester. 
When  dilute  nitric  acid  was  employed; in  the  oxidation,  oxalic  and 
acetic  acids  were  the  chief  soluble  products  of  acidic  character. 

Oxidation  experiments  made  with  the  fractionated  constituents  of 
the  oil  showed  that  the  dimethylsuccinic  acid  is  derived  from  the 
humulene,  and  succinic  acid  from  the  myrcene. 

The  essential  oil  of  hops  therefore  contains  the  folio  wing  compounds: 
myrcene,  humulene,  linalool,  linalyl  wononoate,  with  small  quan- 
tities of  a  diterpene  and  probable  traces  of  some  ester  of  geraniol. 

In  all  the  freshly  distilled  samples  of  oil  examined,  the  hydro- 
carbons myrcene  and  humulene  were  present  to  the  extent  of  from  80 
to  90  per  cent. 

Discussion. 

Dr.  Power  remarked  that  the  results  obtained  by  Mr.  Chapman 
seemed  to  leave  no  doubt  respecting  the  identity  of  the  hydrocarbon 
of  low  boiling  point  contained  in  hop  oil  with  the  myrcene  of  oil  of 
bay.  Attention  was  also  called  to  the  fact  that,  apart  from  the 
interest  connected  with  the  general  properties  of  myrcene  and  the 
occurrence  of  such  an  olefinic  terpene  in  nature,  it  has  recently  been 
utilised  in  a  study  of  the  chemical  composition  of  Para  rubber. 
Harries  {Ber.,  1902,  35,  3259)  has  shown  that  when  rubber  is  treated 
with  nitrous  acid  it  yields  a  series  of  nitrosites,  one  of  which  has  the 
molecular  composition  (CioH^507N3)2,  and  appears  to  be  identical  in 
every  respect  with  a  nitrosite  obtained  from  a  product  of  the  polymer- 
isation of  myrcene  termed  dimyrcene,  CgoHgg.  It  is  thus  rendered 
probable  that  myrcene  stands  in  very  close  relationship  to  isoprene 
and  caoutchouc. 

In  reply  to  Professor  Tilden,  Mr.  Chapman  said  that  he  had  not 
obtained  any  evidence  of  the  existence  of  pinene  in  the  oil.  The 
slight  optical  activity  was,  in  all  probability,  due  to  the  presence  of  a 
small  quantity  of  active  linalool,  but  the  intermediate  fractions  were 
so  small,  even  when  working  with  considerable  quantities  of  the  oil, 
that  it  was  impossible  to  arrive  at  a  definite  conclusion  in  regard  ta 
this  point. 
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*46.  "  A  compound  of  dextrose  with  aluminium  hydroxide."     By 

A.  G.  Chapman. 

The  author  has  obtained  a  compound  of  dextrose  with  akiminium 
hydroxide  by  the  following  process. 

To  a  solution  of  8  grams  of  pure  anhydrous  aluminium  chloride  in 
about  1500  c.c.  of  90  per  cent,  alcohol,  powdered  dextrose  was  added 
until  it  no  longer  dissolved  after  allowing  the  mixture  to  remain  some 
time  in  a  warm  place.  The  white,  gelatinous  precipitate  immediately 
produced  by  adding  aqueous  ammonia  in  slight  excess  to  the  filtered 
solution  was  collected,  washed  with  90  per  cent,  alcohol,  and  dried 
until  of  constant  weight  in  an  exhausted  desiccator  over  sulphuric 
acid.  It  was  not  found  possible  by  repeated  washing  to  remove  the 
last  trace  of  chlorine,  a  small  quantity  invariably  remaining,  apparently 
in  the  form  of  a  basic  chloride.  By  careful  treatment  it  is,  however, 
possible  to  obtain  a  preparation  which,  after  drying,  will  not  contain 
more  than  0*2  to  0"5  per  cent,  of  chlorine. 

Many  different  preparations  of  this  compound  were  made  with 
slightly  varying  proportions  of  dextrose  and  aluminium  chloride. 
The  analytical  results,  although  fairly 'concordant,  do  not  correspond 
with  any  simple  formula  : 

(1)  0-6010  gave  0-376  COg  and  0-276  H2O.     0  =  17-06;  H  =  510. 
(2)0-4270     „     0-275  CO2    „    0-196  H2O.     0  =  17-56;  H  =  5-08. 
(3)0-4135     „     0-264  CO2    „    0-185  HgO.     0  =  17-41  ;  H  =  4-96. 
(4)0-6010     „     0-250  AlgOg;  Al  =  22-01. 
Three  other  estimations  gave  Al  =  22-12,  22-18,  and  22-34. 
[30eHi20fi,5Al203,llH20]  requires  0  =  17-39;  H  =  4-67;  Al  =  21-80 

per  cent. 

From  these  results,  it  appears  probable  that  the  white,  flocculent 
precipitate  is  a  compound  of  3  mols.  of  dextrose  with  5  mols.  of 
aluminium  hydroxide  [30QHj20g,5Al2(OH)g],  and  that  this  compound, 
when  dried  in  an  exhausted  desiccator  over  sulphuric  acid,  loses 
approximately  4  molecules  of  water  (compare  Trans.,  1889,  55,  576  ; 
1891,  59,  224). 

This  aluminium  compound  is  a  white,  amorphous  substance,  insoluble 
in  water  and  alcohol,  but  dissolving  in  dilute  acids.  It  differs  from 
the  similar  compounds  of  dextrose  with  the  oxides  of  iron  and  chromium 
in  being  insoluble  in  water  when  freshly  precipitated ;  with  boiling 
water,  it  undergoes  partial  decomposition  into  aluminium  oxide  and 
dextrose.  On  drying  for  some  hours  at  100°,  the  substance  lost  12 
per  cent,  of  its  weight  and  acquired  a  pale  yellow  colour,  but  did 
not  char  appreciably  at  this  temperature  ;  it  burned  with  extreme 


75 

readiness  when  heated  more  strongly,  yielding  a  mixture  of  the  metallic 
oxide  mixed  with  carbon,  the  final  residue  after  prolonged  ignition 
consisting  of  aluminium  oxide. 


*47.  "  Action  of  phosphorus  haloids  on  dihydroresorcins.     Part  II. 
Dihydroresorcin."     By  A.  W.  Crossley  and  P.  Haas. 

Dihydroresorcin  behaves  towards  phosphorus  haloids  in  a  similar 
way  to  its  dimethyl  derivative  {Trans.,  1903,  83,  110),  in  fact,  as  if  it 

possessed  the  following  formula  :  CH2<CpTT^.p/r\TT\^CH. 

5-Chloro-3-keto-A*-tetrahydrobenzene,    CH2<CpTi^.pp.i^CH,  obtained 

by  the  action  of  phosphorus  trichloride  on  dihydroresoi-cin,  is  a 
colourless,  highly  refractive  liquid  boiling  at  104°  (24  mm.) ;  it  gives 
a  semicarbazide  melting  at  190°  and  on  oxidation  is  converted  into 
glutaric  acid. 

The  corresponding  6rowo-derivative  boils  at  132"5 — 133°  (52  mm.). 

Phosphorus  pentachloride  gave    rise    to    Z '.b-dichloro-^^'-^-dihydro- 

benzene,  CHg^pir  .ppi^^CH,  a  colourless,  refractive  liquid  boiling  at 

88 — 90°  (29  mm).  On  treatment  with  excess  of  phosphorus  pentachloride 
or  with  bromine,  it  was  converted  into  w-dichlorobenzene,  and  on  reduc- 
tion with  sodium  in  moist  ethereal  solution,  yielded  a  mixture  of  di-and 
tetra-hydrobenzenes.  This  mixture  of  hydrocarbons  readily  absorbed 
two  atoms  of  bromine,  and  the  resulting  liquid  deposited  crystals  of 
dibromodihydrobenzene,  CgHgBr.^,  which  separated  from  light  petroleum 
in  transparent,  hexagonal  prisms  melting  at  104*5°,  and  decomposing 
at  170°  with  evolution  of  hydrogen  bromide. 


*48.  "  The  constitution  of  cotarnine."    By  J.  J.  Dobbie,  A.  Lauder, 
and  G.  K.  Tinkler. 

Although  previous  investigators  are  in  agreement  as  to  the  possible 
existence  of  the  carbinol  form  of  cotarnine,  the  question  as  to  whether 
this  constitution  or  one  expressed  by  an  open  chain  formula  should 
be  assigned  to  solid  cotarnine  has  hitherto  remained  unsettled.  A. 
satisfactory  answer  has  now  been  furnished  by  the  study  of  the  absorp- 
tion spectra  of  this  substance  and  its  derivatives.  Solid  cotarnine 
begins  to  undergo  a  constitutional  change  as  soon  as  it  comes  into 
contact  with  water  or  alcohol,  but  is  not  altered  either  by  ether  or 
chloroform,  and  the  spectra  of  the  ethereal  and  chloroform  solutions, 
which  may  therefore  be   regarded  as  the  true  spectra  of  cotarnine, 
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agree  perfectly  with  one  another  and  also  with  those  of  hydrocotarnine 
and  its  salts  ;  moreover,  they  are  identical  with  those  of  the  cyanide 
and  ethoxy hydrocotarnine,  these  substances  having  been  regarded  as 
derivatives  of  the  carbinol  form. 

The  spectra  of  dilute  aqueous  or  alcoholic  solutions  of  cotarnine  and 
those  given  by  a  solution  of  cotarnine  hydrochloride  from  which  the 
chlorine  has  been  removed  by  means  of  silver  oxide  are  almost  iden- 
tical with  the  spectra  of  cotarnine  hydrochloride,  which,  on  the  other 
hand,  differ  widely  from  the  spectra  of  cotarnine  in  ether. 

Cotarnine  and  all  its  derivatives  hitherto  examined  spectroscopically 
conform  to  one  or  other  of  these  two  forms  of  spectra,  (i)  The  spectra 
of  cotarnine  in  aqueous  or  alcoholic  solution  and  of  cotarnine  salts 
show  a  large  amount  of  general  absorption  with  two  well-marked 
absorption  bands,  one  of  which  is  close  to  the  visible  region,  (ii)  The 
spectra  of  cotarnine  in  ether  or  chloroform,  hydrocotarnine,  ethoxy- 
cotarnine,  and  cotarnine  cyanide  show  less  genei-al  absorption  than 
the  former,  and  have  a  band  much  further  removed  from  the  visible 
region. 

The  substances  in  the  first  class  are  yellow,  those  in  the  second  are 
colourless  ;  the  latter  can  all  be  represented  as  having  a  carbinol 
constitution. 

When  cotarnine  is  dissolved  in  anhydrous  alcohol,  it  changes  from 
the  carbinol  to  the  quaternary  ammonium  hydroxide  form, 

CH(OH).NMe    _^  ^  ,.  ^      CH=NMe-OH 

the  rearrangement  being  promoted  either  by  increasing  the  mass  of 
the  alcohol  present  or  by  heating.  The  transformation  is  effected 
much  more  rapidly  by  methyl  than  by  ethyl  alcohol. 

A  colourless  solution  of  cotarnine  in  alcohol  cannot  be  obtained, 
but,  since  this  isomeric  change]  proceeds  slowly,  it  is  possible  in  ethyl 
alcohol,  by  photographing  the  freshly  prepared  solution  immediately, 
and  again  after  successive  intervals  of  time,  to  trace  the  transforma- 
tion through  all  its  phases.  The  rate  of  progress  of  the  change  may 
even  be  determined  by  comparing  photographs  of  the  alcoholic  solution 
with  those  of  the  spectra  of  mixtures  of  the  solutions  of  the  hydro- 
chloride (ammonium  form)  and  the  cyanide  (carbinol  form)  in  known 
proportions.  Potassium,  sodium,  and  barium  hydroxides,  and  even 
ammonia,  promote  the  reverse  change  to  that  effected  by  alcohol. 
When  cotarnine  hydrochloride  in  solution  is  decomposed  by  sodium 
hydroxide,  the  cotarnine  changes  at  once  to  the  carbinol  form,  but  if 
an  aqueous  solution  of  cotarnine  is  treated  with  successively  larger 
quantities  of  this  alkali,  the  reverse  change  is  gradual,  and,  as  in  the 
case   of    the   opposite  change  induced    by  alcohol  can  be  distinctly 
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traced  through  its  various  phases.  These  results  explain  several  of 
the  peculiarities  observed  by  Hantzsch  and  Kalb  {Ber.,  1899,  32, 
3109)  in  their  experiments  on  the  conductivity  of  cotarnine. 

Preliminary  experiments  indicated  that  similar  results  are  given 
by  hydrastinine. 

Discussion. 

Mr.  Baly  said  that  an  interesting  comparison  could  be  drawn 
between  these  absorption  spectra  of  cotarnine  compounds  and  those 
obtained  by  Hartley  and  Dobbie  with  derivatives  of  o-oxycarbanil. 
In  the  latter  case,  the  lactam  esters  correspond  to  the  derivatives  from 
the  ammonium  hydroxide  form  of  cotarnine  and  the  lactim  esters  to  the 
derivatives  from  the  carbinol  form.  The  absorption  spectra  of  the 
lactim  esters  of  o-oxycarbanil  and  of  the  ammonium  hydroxide  form  of 
cotarnine  both  have  more  general  absorption  with  the  absorption 
band  nearer  to  the  visible  region  than  in  the  case  of  the  spectra  of 
the  lactim  esters  of  o-oxycarbanil  and  the  carbinol  form  of  cotarnine. 
This  contrast  appears  to  be  the  opposite  of  that  observed  in  the  keto- 
and  enolic  forms  of  carbon  compounds. 

Dr.  Orton  asked  whether  the  addition  of  a  small  quantity  of 
alcohol  to  the  ethereal  solution  of  cotarnine,  in  which  the  alkaloid 
was  present  in  the  carbinol  (or  pseudo-ammonium)  form,  effected  a 
complete  conversion  of  the  carbinol  into  the  true  ammonium  base ;  or 
was,  on  the  other  hand,  a  point  of  equilibrium  reached  which  was 
only  displaced  by  addition  of  a  further  quantity  of  alcohol  1  As 
the  presence  of  small  quantities  of  bases  such  as  piperidine  has  such 
a  marked  influence  on  similar  isomeric  changes,  preventing  the  change 
of  a  non-basic  into  a  basic  substance  and  facilitating  the  reverse 
process,  it  would  be  of  interest  to  know  whether  any  similar 
observations  on  the  transformation  of  cotarnine  under  the  influence 
of  alcohol  had  been  made. 

In  reply  to  Mr.  Baly,  Professor  Dobbie  stated  that  no  such  general 
relation  between  the  absorption  spectra  of  lactams  and  lactims,  as 
seemed  to  be  implied  in  the  question,  had  been  established. 

With  reference  to  Dr.  Orton's  question,  he  stated  that  the  amount 
of  change  pioduced  by  sodium  hydroxide  in  an  aqueous  solution  of 
cotarnine  was  found  to  be  proportional  to  the  quantity  of  caustic 
alkali  added,  when  the  solution  was  examined  immediately  after 
the  addition  of  this  reagent.  The  effect  of  time  on  the  alkaline 
solution  had  not  yet  been  fully  investigated. 
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*49.  "Decomposition   of   mercurous  nitrite  by  heat."      By  P.  C. 
Ray  and  J.  N.  Sen. 

When  mercurous  nitrite  was  decomposed  by  heat  in  a  tube  con- 
nected with  a  Sprengel  pump,  nitric  oxide  escaped  mixed  with  very 
little  nitrogen  peroxide,  crystals  of  mercurous  nitrate  were  pro- 
jected across  the  upper  and  cooler  part  of  the  tube,  just  over  the 
decomposing  salt,  a  very  little  metallic  mercury  and  its  basic  citrate 
were  deposited  at  the  sides,  whilst  a  small  quantity  of  amorphous, 
orange-coloured  mercuric  oxide  was  left  in  the  place  of  the  decomposed 
nitrite.  Except  when  the  greater  portion  of  the  nitrate  which  had 
formed  at  first  had  been  decomposed  by  heating  more  strongly,  the 
average  amount  of  nitric  oxide  produced  corresponded  with  only  3 '3 
out  of  the  5  "7  per  cent,  of  nitrogen  contained  in  the  nitrite. 

The  production  of  mercurous  nitrate  was  evidently  due  to  inter- 
action between  nitrogen  peroxide  and  mercury  vapour,  nitric  oxide  being 
the  other  product.  In  decomposing,  the  mercurous  nitrite  behaves 
partly  as  if  it  had  a  non-oxylic  constitution  in  yielding  mercury  and 
nitrogen  peroxide,  and  partly  as  if  it  had  an  oxylic  constitution 
in  giving  rise  to  mercuric  oxide  and  nitric  oxide. 

Discussion. 

Dr.  Divers  said  that  the  authors'  observation  of  the  conversion  into 
crystals  of  mercurous  nitrate  of  the  nitric  peroxide  and  mercury 
vapour  coming  from  the  mercurous  nitrite  was  very  interesting  and 
recalled  the  production  of  crystals  of  mercurous  chloride  from  a 
mixture  of  mercury  vapour,  air,  and  hydrochloric  acid,  which  occurred 
in  the  manufacture  of  that  substance  in  the  old  Japanese  way.  It 
also  strikingly  confirmed,  as  the  authors  had  pointed  out,  the  accuracy 
of  the  account  of  the  decomposition  of  silver  nitrite,  given  by 
Shimidzu  and  himself  years  ago.  He  considered  the  authors  to  be 
mistaken  as  to  the  origin  of  the  small  quantity  of  mercuric  oxide, 
which  was  always  produced.  That  this  formed  just  where  the 
mercurous  nitrite  had  lain  was  not  that  the  nitrite  had  directly 
decomposed  into  mercuric  and  nitric  oxides,  but  that,  by  the  use  of  a 
small  flame  as  applied,  this  spot  was  the  only  part  of  the  tube 
sufficiently  hot  to  bring  about  the  well-known  decomposition  into  this 
oxide  of  the  mercurous  nitrate  which  was  forming  out  of  the  gas  and 
vapour,  equally  and  as  much  liero  as  in  the  upper  and  cooler  part  of 
the  tube. 
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50.  "The     action     of    nitrogen     tetroxide     on     pyridine."       By 

J.  F.  Spencer. 

In  attempting  to  nitrate  pyridine,  the  author  studied  the  action  of 
nitrogen  tetroxide  on  this  base,  and  although  nitropyridine  was  not 
isolated  an  isomeride  was  produced.  The  nitrogen  tetroxide,  which 
was  prepared  by  the  direct  combination  of  nitric  oxide  and  oxygen, 
was  employed  either  in  the  gaseous  form  or  as  a  liquid  at  low  tempera- 
tures ;  but  these  variations  of  the  experimental  conditions  did  not 
materially  affect  the  course  of  the  reaction,  which  gave  rise  to  the  same 
product  whether  the  base  was  treated  alone  or  in  the  presence  of 
various  solvents. 

The  first  product  is  an  unstable,  white,  crystalline  compound  which 
was  shown  by  analysis  to  be  an  additive  compound  of  pyridine  and 
nitrogen  tetroxide.  The  further  action  of  the  latter  reagent  led  to 
the  production  of  a  solid,  black  substance,  which,  when  treated  with 
water,  entirely  dissolved,  yielding  a  brownish-red  solution  ;  this  solu- 
tion, on  further  dilution,  gave  a  yellow,  amorphous  deposit  (i)  amount- 
ing to  about  4  per  cent,  of  the  pyridine  taken.  The  filtrates,  when 
rendered  alkaline,  furnished  70  per  cent,  of  unaltered  pyridine,  but 
no  other  basic  substance.  If,  however,  the  alkaline  solution  was 
acidified,  it  gave  a  purplish-brown  precipitate  (ii),  the  composition  of 
which  was  not  determined. 

(i)  The  yellow  product,  which  is  insoluble  in  all  the  ordinary 
organic  solvents  except  pyridine,  dissolves  in  mineral  acids  or 
aqueous  alkalis  forming  deep  red  solutions  ;  when  rapidly  heated,  it 
decomposes  explosively  at  234° ;  on  distillation  with  zinc  dust,  it 
yields  pyridine  : 

0-1986  gave  0-3530  CO2  and  00568  HjO.     C  =  48-66;  H  =  3-19. 
0-0691     „     13-44c.c.moistnitrogenat  13°  and 764-6  mm.  N  =  22-77. 
C5H4O2N2  requires  C  =  48-38  ;  H  =  3-22  ;  N  =  22-58  per  cent. 

These  results  were  confirmed  by  many  additional  analyses.  The 
hydrochloric  acid  solution  of  this  substance  yielded  a  platinichloride 
containing  13-53  per  cent.  Pt.  Calculating  the  molecular  weight  of 
the  polymeride  from  this  result,  the  value  521  is  obtained;  this  corre- 
sponds with  the  molecular  formula  (CgH^OjNo)^,  which  has  a  molecular 
weight  496.  All  attempts  to  depolymerise  this  substance  failed ; 
mild  reducing  agents  had  no  action,  although  tin  and  hydrochloric 
acid  reduced  it  to  a  basic  compound,  the  platinichloride  of  which 
contained  31*49  per  cent.  Pt,  whilst  (C5NH^'NH2)2H2PtClg  requires 
32-6  per  cent.  Pt. 

(ii)  The  purple  substance  somewhat  resembles  the  yellow  compound, 
but  is  evidently  more  complex. 
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The  unsatisfactory  yields  and   the  highly   complex  nature  of  the 
products  have  rendered  it  impossible  to  pursue  this  investigation. 


ADDITIONS  TO  THE  LIBRARY. 

/.    Donations. 

Reynolds,  Osborne.     The  sub-mechanics  of  the  universe.     Published 
for  the  Royal  Society  of  London.      Cambridge  1903. 

From  the  Author. 
Weinberg,  Boris.      L'enseignement  pratique  de  la  physique  dans 
206   laboratoires   de   I'Europe,    de    I'Amerique,    et    de    I'Australie. 
Odessa"1902.  From  the  Author. 

Henri,  Victor.  Lois  generales  de  Taction  des  diastases.  Paris 
1903.  From  the  Author. 

Plimmer,  Robert  Henry  Aders.  The  chemical  changes  and  pro- 
ducts resulting  from  fermentations.     London  1903. 

From  the  Publishers. 
Nilson,    Lars    Fredrik,   and    Jolin,  Severin.       Minnesfesten   ofver 
Berzelius  den  7  Oktober   1898.     Beskrifning  pS  uppdrag  af  kungl. 
vetenskaps  akademien.     Stockholm  [1901].  From  the  Academy. 

Clowes,  Frank,  and  Coleman,  Joseph  Bernard.  Quantitative  chemical 
analysis,  adapted  for  use  in  the  laboratories  of  colleges  and  schools. 
6th  ed.     ill.     London  1903.  From  the  Publishers. 


At  the  next  ordinary  meeting,  on  Thursday,  April  2nd,  1903,  at 
8  p.m.,  the  following  papers  will  be  communicated  : 

"  On  the  absorption  spectra  of  nitric  acid  in  various  states  of  con- 
centration."    By  W.  N.  Hartley. 

'*  The  dioximes  of  cami)horquinone  and  other  derivatives  of  laonitroso- 
camphor."     By  M.  0.  Forster. 

"  Salts  of  a  mercaptoid  isomeric  form  of  thioallophanic  acid,  and  a 
new  synthesis  of  iminocarbaminethioalkyls."     By  A.  E.  Dixon. 

"  Discoloured  rain."     By  E.  G.  Clayton. 

*'  Derivatives  of  o-aminobenzophenone  and  j9-aminobenzophenone." 
By  F.  D.  Chattaway. 

**  Reversibility  of  enzyme  or  ferment  action."     By  A.  C.  Hill. 
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March  25th,  1903.  Annual  General  Meeting.  Professor  J. 
Emekson  Keynolds,  Sc.D.,  F.R8.,  President,  in  the  Chair. 

Dr.  L.  T.  Thorne  and  Dr.  K.  J.  P.  Orton  were  appointed  Scrutators, 
and  the  ballot  was  opened  for  the  election  of  Officers  and  Council  for 
the  ensuing  year.  The  President  then  presented  the  following  Report 
on  the  state  of  the  Society  during  the  past  twelve  months  : 


KEPORT  OF  THE  COUNCIL. 

'yhe  Council  have  the  satisfaction  of  announcing  that  the  numerical 
strength  of  the  Society  which,  on  March  26th,  1902,  was  2416,  is  now 
2471,  the  highest  number  yet  reached.  Since  the  last  Annual  General 
Meeting,  130  Fellows  have  been  elected  and  6  have  been  reinstated  by 
the  Council,  making  a  gross  total  of  2552.  Of  these,  27  have  been 
removed  for  non-payment  of  two  subscriptions,  33  have  withdrawn, 


82 

and   21   have   died,  making   55    the  net  increase  in  the  number   of 
Fellows. 

By  the  death  of  Professor  J.  Wislicenus,  F.R.S.,  the  number  of 
Foreign  Fellows  has  been  reduced  to  31. 


The  following  Fellows  have  withdrawn  : 


A.  Abbott. 
C.  Armitage. 
W.  P.  Ashe. 
C.  R.  Blackett. 
H.  V.  Buttfield. 
A.  W.  Clay  den. 
A.  H.  Downes. 
J.  Dunn. 
L.  Ehrmann. 
G.  Evans. 
E.  I.  G.  Gill. 


R.  H.  0.  Gompertz. 

H.  W.  Gough. 

J.  P.  Jenkins. 

T.  Judge. 

J.  Lunt. 

W.  B.  Mason. 

a  K.  Millard. 

J.  L.  Notter. 

T.  H.  Page. 

W.  PuUinger. 

J.  C.  Quinn. 


J.  Robinson. 
W.  Russell. 
S.  P.  Sadtler. 
J.  Spilsbury. 
T.  C.  Squance. 
R.  W.  Steel. 
D.  R.  Steuart. 
W.  Taylor. 
A.  Thomson. 
Rev.  W.  Watson. 
0.  W.  T.  Woods. 


The  following  Fellows  have  died  : 

Sir  F.  A.  Abel,  Bart.,     Dr.  J.  H.  Gladstone,     Sir   W.    C.    Roberts- 


F.R.S. 
Dr.  C.  M.  Aikman. 
F.  B.  Benger. 
C.  R.  Blackett. 
Prof.  G.  Bischof. 
Dr.  E.  DemarCjiay. 
W.  C.  Forsyth. 
T.  E.  Gee. 


F.R.S. 
G.  Griffith. 
Prof.  J.  J.  Hummel. 
R.  Jackson. 
W.  I.  Macadam. 
J.  jNIoss. 
J.  Robbing. 


Austen,       K.C.B., 

F.R.S. 
Dr.E.Schunck,F.R.S. 
J.  Sim. 

W.  H.  Stauger. 
E.  Truman. 
M.  Ziugler. 


The  scientitic  work  of  the  Society  during  the  past  session  abundantly 
testifies  to  its  continued  activity.  Since  the  last  Annual  General 
Meeting,  181)  scientific  communications  have  been  made  to  the  Society, 
118  of  which  have  already  been  published  in  the  Tnmsactions,  and 
abstiacts  of  all  have  appeared  in  the  Proceedings. 

Tho  I'rautsdciiojis  for  11)02  contains  160  memoirs  occupying  1604  pages, 
whilst  the  volume  for  the  preceding  year  contains  146  memoirs  which 
occujiy  1111  pages.  In  addition,  the  volume  lor  1902  contains  tho 
Raoull  Memorial  Lecture. 

The  t/owrnrtHor  1902  contains  also  3854  abstracts  of  papers  pub- 
linhcd  mainly  in  foreign  journals,  which  extend  to  1564  i)ages.  Those 
abtitractb  may  be  clausilied  as  foUuwd  : — 


No.  of 

Pages. 

Abstracts.' 

852 

1632 

409 

428 

154 

421 

281 

529 

712 

2222 
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Part  I. 

Organic  Chemistry  85 

Part  II. 

Genera^  and  Physical  Chemistry  

Inorganic  Chemistry  

Mineralogical  Chemistry     

Piiysiological  Chemistry 

Chemistry  of  Vegetable  Physiology  and  Agri- 
culture  

Analytical  Chemistry 

Total  in  Parts  I  and  II       1564         3854 

The  Council  desires  to  offer  the  congratulations  of  the  Society  to 
Professor  G.  D.  Liveing,  FJl.S.,  and  to  Mr.  J.  G.  Hepburn,  who  this 
year  reach  the  Fiftieth  Anniversary  of  their  election  as  Fellows. 

The  Society  has  to  lament  the  death  of  one  distinguished  Foreign 
Fellow,  Professor  J.  Wislicenus,  F.R.S.,  and  of  twenty-one  Fellows, 
amongst  whom  are  two  Past  Presidents,  Sir  F.  Abel,  Bart.,  F.R.S., 
and  Dr.  J.  H.  Gladstone,  F.R.S.,  who  had  been  Fellows  for  the  long 
period  of  fifty-five  years  ;  other  notable  names  are  those  of  Sir  VV.  C. 
Roberts-Austen,  K.C.B.,  F.R.S.,  Professor  J.  J.  Hummel,  and  Dr.  E. 
Schunck,  F.R.S.  Obituary  notices  of  these  will  appear  in  the 
Journal. 

The  Raoult  Memorial  Lecture  was  delivered  before  a  large  audience 
in  the  Theatre  of  the  Royal  Institution  (the  use  of  which  was  kindly 
granted  for  the  occasion  by  the  ]\Ianagers)  on  March  26th,  1902,  by 
Professor  J.  H.  van't  Hoff,  F.R.S. 

The  Council  are  glad  to  be  able  to  announce  that  Professor 
W.  H.  Perkin,  F.R.S.,  has  undertaken  to  deliver  the  Wislicenus 
Memorial  Lecture  towards  the  end  of  the  present  year. 

The  Society,  in  conjunction  with  the  Royal  Society  and  the  other 
Scientific  Societies  having  rooms  in  Burlington  House,  arranged  for 
the  decoration  and  illumination  of  the  Building  on  the  occasion  of  the 
Coronation  of  the  King. 

The  plan  of  holding  the  Ordinary  Meetings  of  the  Society  alternately 
on  Wednesdays,  at  5.30  p.m.,  and  on  Thursdays,  at  8  p.m.,  which  was 
tried  for  the  first  time  last  session,  proved  so  satisfactory  that  the 
Council   determined   to  continue   the  practice   during    the    present 
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session.  Both  sets  of  meetings  have  been  equally  well  attended,  and 
the  meetings  held  on  Wednesdays  appear,  in  particular,  to  suit  the 
convenience  of  Fellows  resident  at  a  distance  from  London. 

The  Joint  International  Committee  on  Atomic  Weights,  on  which 
the  Society  is  represented  by  Professor  Thorpe,  has  issued  its  first 
Report.  Tliis  report,  which  includes  a  new  table  of  atomic  weights, 
has  been  printed  in  full,  both  in  the  Journal  and  the  Proceedings. 

The  Society  having  been  invited  by  the  Organising  Committee  of 
the  Fifth  International  Congress  of  Applied  Chemistry  to  co-operate 
with  other  societies  in  this  country  in  securing  a  proper  representa- 
tion of  English  chemistry,  the  Council,  in  June  last,  appointed  a  com- 
mittee to  take  action  in  the  matter,  and  have  nominated,  as  its 
Delegates  to  represent  the  Society  at  the  meeting  of  the  Congress  in 
Berlin  in  June  next,  the  following  Fellows  :  Professor  W.  A.  Tilden, 
Professor  W.  R.  Dunstan,  Professor  W.  H.  Perkin,  and  Dr.  A.  Scott. 

A  petition  has  been  addressed  to  the  Council  requesting  them  to 
consider  the  desirability  of  limiting  the  period  of  service  of  the 
Honorary  Secretaries  and  of  the  Foreign  Secretary.  The  Council 
having  fully  considered  the  matter,  passed,  nem.  con.,  a  resolution 
stating  that  whilst  the  tenure  of  office -should  not  be  indefinitely 
extended,  it  was  not  expedient  to  fix  a  definite  term  of  years  to  the 
tenure  of  these  offices. 

The  rapid  growth  of  the  Library  I'endered  it  imperative  that 
additional  accommodation  for  its  extension  should  be  obtained  at  once. 
This  has  been  accomplished  by  utilising  for  that  purpo.^e  some  of  the 
rooms  of  the  basement,  and  plans  are  at  present  under  consideration 
by  which  storage  accommodation  there  for  the  less  used  books  may 
allow  of  the  normal  growth  of  the  Library  for  another  ten  or  twelve 
years  without  its  being  unduly  cramped.  This,  along  with  the 
constantly  increasing  amount  of  work  entailed  by  the  continuous 
growth  and  prosperity  of  the  Society,  rendered  necessary  the  rearrange- 
ment of  the  duties  of  the  Staff.  After  careful  consideration,  the  Council 
decided  to  separate  the  duties  of  Assistant  Secretary  from  those  of 
the  Librarian  and  Curator,  Mr.  Steele  retaining  the  latter,  whilst  Mr. 
8.  E.  Carr  has  been  appointed  Assistant  Secretary. 

A  complete  card  catalogue  of  the  Library  has  now  been  made,  and 
the  new  Catalogue,  arranged  both  according  to  authors  and  subjects, 
was  issued  at  the  beginning  of  the  present  year  at  the  price  of  half-a- 
crown.  The  Library  continues  to  be  increasingly  used  by  the  Fellows. 
1)25  books  were  borrowed  during  the  year  as  against  873  in  the 
previous  year.  The  additions  to  the  Library  comprised  64  books, 
338  volumes  of  periodicals,  and  23  pamphlets,  the  corresponding 
numborfl  of  which  in  the  year  before  wore  15.'^,  411,  and  33  re- 
spectively.    Of  the  books,  48  have  been  presented  to  the  Society. 
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Grants  amounting  in  all  to  £230  have  been  made  from  the  Research 
Fund. 

The  Council  here  desires  to  place  on  record  its  high  appreciation  of 
the  conspicuous  services  of  Professor  Dunstan,  who  now  retires  from 
the  post  of  Honorary  Secretary  which  he  has  held  with  such  advantage 
to  the  Society,  and  who,  for  the  last  ten  years,  has  given  unsparingly 
both  his  time  and  his  energy  to  the  promotion  of  its  highest  interests. 
As  one  of  the  Vice-Presidents,  the  Council  hope  to  have  him  among 
them  for  some  time  to  come. 

Another  material  change  in  the  administrative  officers  of  the  Society 
comes  into  force  with  the  nomination  of  the  Treasurer,  Professor 
Tilden,  to  the  highest  office  in  the  Society,  that  of  President.  The 
Council  acknowledges  with  gratitude  the  skill  and  foresight  with  which, 
for  the  last  four  years,  he  has  controlled  the  finances  of  the  Society,  and 
it  is  largely  owing  to  hia  management,  as  well  as  to  the  ever  increasing 
prosperity  of  the  Society,  that  the  Council  has  been  able  to  introduce 
several  important  reforms  and  rearrangements.  These  are  alluded  to 
elsewhere  in  this  report,  and  it  is  hoped  that  they  will  greatly  increase 
the  usefulness  of  the  Society. 

Professor  W.  P.  Wynne  found  it  necessary,  to  the  great  regret  of 
the  Council,  to  resign  the  post  of  Editor  of  the  Journal  which  he  has 
held  for  the  last  four  years  with  such  credit  to  the  Society,  but  kindly 
consented  to  act  as  Editor  until  the  end  of  1902,  when  he  was 
succeeded  by  Dr.  G.  T.  Morgan,  who,  in  addition  to  editing  the 
Journal,  now  edits  the  Proceedings  of  the  Society. 

REPORT  OF  THE  TREASURER. 

The  Treasurer,  in  presenting  the  balance  sheet  for  the  year,  stated 
that  the  net  income  was  £6212  5s.  \d.,  whilst  the  expenses  had  been 
£5384  18s.,  leaving  a  surplus  of  £827  7s.  Id,  which  was  about  one 
hundred  pounds  less  than  the  surplus  income  in  1902.  This  was  due 
to  several  causes,  namely,  the  increase  of  nearly  £380  in  the  cost  of  the 
Journal  and  Proceedings,  the  additions  to  the  item  of  salaries  and  wages, 
and  the  expenses  on  account  of  the  Collective  Index.  Whilst,  there- 
fore, the  px'eseut  surplus  is  satisfactory  in  that  it  exceeds  the  amount 
paid  into  the  account  in  the  form  of  compositions  and  admission  fees, 
all  these  three  forms  of  expenditure  will  still  require  careful  watching. 
Three  years  ago,  at  the  end  of  his  first  year  as  Treasurer,  he  made  an 
appeal  to  authors  of  papers  with  reference  to  the  preparation  of  copy 
for  the  printers,  and  he  could  not  help  thinking  that  in  the  near 
future  more  stringent  regulations  in  regard  both  to  the  state  of  the 
manuscript  and  the  dimensions  of  papers  would  have  to  be  imposed 
with  the  object  of  keeping  the  cost  of  printing  within  the  means  at 
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the  disposal  of  the  Society.  The  Abstracts  of  foreign  and  other 
journals  are  now  indispensable,  but,  notwithstanding  the  care  exercised 
by  the  Sub-Editor,  to  whom  the  Society  is  greatly  indebted,  and  the 
very  moderate  remuneration  of  the  excellent  body  of  Abstractors,  the 
cost  of  their  preparation  is  very  heavy. 

The  amount  which  will  appear  in  the  next  balance  sheet  under 
the  heads  of  salaries  and  wages  will  be  somewhat  larger,  inasmuch  as 
the  increase  will  represent  that  for  an  entire  year  instead  of  only  half 
a  year  as  on  the  present  occasion.  The  total  cost  of  the  last  two 
volumes  of  the  General  Index  was  .£1740,  whilst  the  expenditure  on 
the  volume  which  is  in  course  of  preparation  has,  up  to  the  present, 
been  £204.  The  greater  part  of  the  cost  is  therefore  still  to  be  met. 
On  the  other  hand,  the  Library  Catalogue  is  now  completed,  and  for 
some  years  there  need  be  no  further  expense  in  that  form,  although 
additional  accommodation  for  the  books  will  have  to  be  provided  im- 
mediately at  an  outlay  which  will  probably  approach  £200. 

The  following  tabular  statement  contains  the  chief  items  of  income 
and  expenditure  during  the  past  four  years.  The  figures  represent 
pounds,  the  shillings  and  pence  being  omitted.  It  will  be  seen  that 
whilst  the  income  of  the  Society  is  increasing  the  expenses  are  growing 
at  nearly  the  same  rate, 

1900. 

Compositions    110 

Admission  Fges   468 

Subscriptions  3510 

Sale  of  Journals  781 

Dividends     444 

Net  Income      5371 


1901. 

1902. 

1903. 

282 

168 

299 

464 

652 

520 

3544 

3712 

3957 

880 

835 

888 

464 

476 

506 

5668 

5844 

6212 

Assets 16710  17156  17807  18446 


Expenses  4993  4932  4913  5384 

Surplus     377  736  930  827 

The  Treasurer  recalled  with  satisfaction  the  sale  of  Consols  pre- 
viously held  by  the  Society  in  his  first  year  of  office.  A  serious  loss 
was  thus  avoided,  and,  by  the  reinvestment  of  the  proceeds,  a  slight 
Addition  was  secured  to  the  income  of  the  Society. 

The  o!)timated  values  of  the  securities  are  nil  slightly  less  than  at 
this  time  last  year,  but  the  further  investment  in  May  last  in  £1200 
of  Ijeeds  Corporation  Stock  now  brings  the  Assets  of  the  Society  to 
the  respectable  figure  of  £18,446  17«.  3d. 
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The  Treasuber,  in  concluding,  proposed  a  vote  of  thanks  to  the 
Auditors,  which  was  acknowledged  by  Dr.  L.  T.  Thobne. 

Professor  Dewar  proposed  a  vote  of  thanks  to  the  Treasurer, 
Secretaries,  and  Council.  The  motion  was  seconded  by  Professor 
W.  H.  Perkin,  and  unanimously  adopted.  Professor  Dunstan  re- 
sponded. 

The  President  then  delivered  his  address,  in  which  he  called 
attention  to  the  publication  of  some  recent  reports  on  progress  in 
chemical  research,  and  urged  the  publication  of  similar  digests.  He 
mentioned  that  this  year  would  see  the  centenary  of  Dalton's  state- 
ment of  his  atomic  theory,  which  rose,  as  Nernst  truly  said,  "  by  a 
single  effort  of  modern  science,  like  a  phoenix  from  the  ashes  of  the 
old  Greek  philosophy."  He  urged  the  study  of  "comparative 
chemistry "  of  inorganic  compounds.  There  were  few  inquiries  of 
greater  interest  than  those  involving  inorganic  isomerism,  which  was 
now  either  completely  ignored  or  only  slightly  mentioned.  Poly- 
merisra,  or  molecular  condensation,  was  well  known  to  exist  in  many 
inorganic  compounds,  as  in  the  oxides  of  nitrogen,  vanadium,  niobium, 
and  tantalum.  Silicon  showed  a  great  analogy  to  carbon,  and  it  was 
highly  probable  that  some  of  the  native  silicates  were  benzenoid  com- 
binations of  GSiOg.  The  more  familiar  cases  of  isomerism  were  the 
nitrites  and  sulphites,  and  isomerism  had  also  been  observed  in  the 
thiosulphates  and  the  salts  of  the  phosphorous  acids.  Attention  was 
directed  to  some  cobalt,  platinum,  and  molybdenum  compounds 
which  showed  this  peculiarity.  Another  analogy  between  carbon  and 
inorganic  compounds  was  the  curious  and  interesting  catalytic  action, 
referred  to  by  Bredig  under  the  title  of  "inorganic  ferments." 
Colloid  platinum  solutions  acted  on  many  substances  in  the  same  way 
and  under  similar  laws  as  enzymes.  The  whole  subject  was  little 
known,  but  it  suggested  that  the  broader  study  of  inorganic  chemistry, 
especially  in  the  light  of  our  knowledge  of  the  "organic"  division 
of  the  science,  was  well  worthy  of  much  greater  attention  than  it  had 
received  of  late. 

Dr.  Russell,  in  moving  the  adoption  of  the  report,  proposed  a  vote 
of  thanks  to  the  President,  coupled  with  a  request  that  he  would 
allow  his  address  to  be  printed  in  the  Transactions. 

Professor  Thorpe  seconded  the  motion,  which  was  carried  by  ac- 
clamation. 

After  the  President  had  returned  thanks,  the  Scrutators  presented 
their  report  to  the  President,  when  he  declared  the  following  to  have 
been  duly  elected  as  Officers  and  Council  for  the  ensuing  session  : — 
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President :  W.  A.  Tilden,  D.Sc,  F.R.S. 

Vice-Presidents  who  have  filled  tJie  office  of  President :  H,  E,  Arm- 
strong, Ph.D.,  LL.D.,  F.R.S. ;  A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S. ; 
Sir  W.  Crookes,  F.R.S.  ;  James  Dewar,  M.A.,  LL.D.,  F.R.S.  ;  A. 
Yernon  Harcourt,  M.A.,  D.C.L.,  F.R.S.  ;  H.  Muller,  Ph.D.,  LL.D., 
F.R.S. ;  W.  Odling,  M.A.,  M.B.,  F.R.S. ;  W.  H.  Perkin,  Ph.D.,  LL.D., 
F.R.S.  ;  J.  Emerson  Reynolds,  Sc.D.,  M.D.,  F.R.S.  ;  Sir  H.  E.  Roscoe, 
LL.D.,  F.R.S. ;  W.  J.  Russell,  Ph.D.,  F.R.S.  ;  T.  E.  Thorpe,  C.B., 
LL.D.,  F.R.S. ;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents  :  Wyndham  R.  Dunstan,  M.A.,  F.R.S.  ;  P.  F.  Frank- 
land,  LL.D.,  F.R.S. ;  David  Howard ;  Herbert  McLeod,  F.R.S. ; 
Raphael  Meldola,  F.R.S.  ;  H.  A.  Miers,  D.Sc,  F.R.S. 

Secretaries:  A.  Scott,  M.A.,  D.Sc,  F.R.S.;  W.  P.  Wynne,  D.Sc, 
F.R.S. 

Foreign  Secretary  :  Sir  W.  Ramsay,  K.C.B.,  LL.D,,  F.R.S, 

Treasurer :  Horace  T.  Brown,  LL.D.,  F.R.S. 

Other  Members  0/  Council :  J.  J.  Dobbie,  M.A,,  D.Sc. ;  Augustus  E. 
Dixon,  M.D.  ;  M.  0,  Forster,  Ph.D.,  D.Sc ;  A.  Harden,  D.Sc,  Ph.D. ; 
J.  T.  Hewitt,  M.A„  D.Sc  ;  C,  A.  Kohn,  Ph.D.,  B.Sc  ;  J,  E,  Marsh, 
M.A. ;  E.  J.  Mills,  D.Sc,  LL.D.,  F.R.S.  ;  S.  U.  Pickering,  M.A., 
F.R.S.  ;  S.  Ruhemann,  M.A.,  Ph.D.;  J.  A.  Voelcker,  Ph.D.  ;  James 
Walker,  D.Sc,  F.R.S. 


ANNIVERSARY   DINNER. 

The  Anniversary  Dinner  of  the  Society  took  place  at  the  Whitehall 
Roora.s  on  Wednesday,  March  25th,  at  7  p.m.,  when  the  following 
Fellows  and  their  guests  dined  together  :  — 

Al.ney,  Sir  W.,  K.CB.,  F.R.S.  Hrowii,  Mr.  H. 

A<lic,  Mr.  H.  H.  Brown,   Dr.   II.  T.,  F.R.S.,    Trcamrcr- 

All.Jred,  Mr.  C.  H.  Jikct. 

Baker,  Mr.  H.  B.,  F.R.S.  Civrr,  Mr.  S.  K.,  Assistant  Secretary. 

B.irh't,  Mr.  S.  Chapman,  Mr.  A.  C. 

Baiicnnan,  I'rof.  H.  Chattnway,  Dr.  F.  D. 

Bemllo,  Mr.  0.  Cliaytor,  \\\\  A.  H. 

Bennttt,  Mr.  J.  H.  Clap]),  Mr.  U.  R. 

Bewither,  Mr.  S.  Counali,  Mr,  J. 

Bowley,  Mr.  J.  J.  Cooper,  Mr.  A. 

BoyH,  I'rof.  C.  V.,  F.R.S. 

Brabrook,  Mr,  K.  W.,  C,B.  DickinH,  Mr,  F.  V.,  C.B. 

Brougli,«Mr,  B,  H,  Divors,  Prof.,  F.R.S. 
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Dodds,  Mr.  J.  M. 

Dowsou,  Dr.  W. 

Duiistan,    Pi  of.    W.    R.,    F.R.S.,    Hon. 

Secretary  and  Vice-President-Elect. 
Dyer,  Dr.  IJ. 

Eastick,  Mr.  C.  E. 
Epps,  Mr.' J.,  jun. 

Fairley,  Mr.  T.,  President  of  the  Socldij 

of  Public  Analystb: 
Kenton,  Mr.  H.  J.  H.,  F.K.S. 
Fletcher,  Mr.  L.,  F.R.S. 
Forster,  Dr.  M.  0. 

Glazebrook,  Dr.  R.  T.,  F.R.S.   President 

of  the  Physical  Society. 
Gordon,  Mr.  J.  G. 
Gouldinf,',  Mr.  E. 
Gowlaud,  Prof.  W. 
Greeuaway,  Mr.  A.  J,,  Sub-Edilor. 

Hall,  Mr.  E.  B. 

Hall,  Mr.  S. 

Harden,  Dr.  A. 

Hartley,  Mr.  H. 

Hartley,  Mr.  H.  B. 

Harvey,  Mr.  E.  W. 

Harvey,  Dr.  J.  S. 

Henry,  Dr.  T.  A. 

Hewitt,  Dr.  J.  T. 

Hill,  Mr.  A.  Croft. 

Hill,  Mr.  C.  A. 

Hills,  Mr.  W. 

Holloway,  Mr.  G.  T. 

Howard,  Mr.  D.,  PrenideiU  of  the  Inalilulc 

of  Chemistry. 
Howie,  Mr.  W.  L. 

Jones,  Mr.  H.  0. 

Jowett,  Dr.  H.  A.  D. 

Jiuld,  Prof.  J.  W.,  C.B.,  F.R.S. 

Kelvin,  Lord,  G.C.V.O.,  O.  M.,  Presi- 
dent of  the  Royal  Society  of  Edin- 
burgh. 

Kenipe,  Mr.  A.  B.,  F.R.S.,  Treasurer  of 
the  Boyal  Society, 

Knowles,  llr.  J. 

I. armor,  Prof.  J.,  Secretary  of  the  Hoyal 

Society. 
Le  Rossiguol,  Mr.  X.  C. 
Jje  Sueur,  Dr.  H.  K. 
Lewkowitsch,  Dr.  J. 
Lock,  Mr.  C. 
Louis,  Mr.  D.  A. 
Lowry,  Dr.  T.  M. 
Lunge,  Prof.  G.,  Ph.D. 

McCorniick,  Kev.  Canon,  D.D. 
MacEwan,  Mr.  P. 
Mackenzie,  Capt.  N.  F. 
MacMahon,  Major  P.  A.,  R.A.,  F.R.S. 
Marr,  Mr.  J.  E.,  F.R.S. 


Marsh,  Mr.  J.  E. 

Martin,  Mr.  N.  H. 

Martiueau,  Mr.  W. 

.Matthews,  Dr.  F.  E. 

Maxwell,  Rt.  Hon.  Sir  H.,  M.l'.,  F.K.S. 

ilessel.  Dr.  R. 

Miers,  Prof.  H.  A.,  F.R.S. 

Minssen,  Mr.  B. 

Moody,  Dr.  G.  T. 

Morgan,  Dr.  G.  T.,  Editor. 

Morning  Post. 

Miiller,  Dr.  H.,  F.R.S. 

Murphy,  Mr.  A.  J. 

Newsholme,  Mr.  G.  T.  W.,  President  of 

the  Pluirinneeutical  Society. 
Nicholson,  Mr.  F.  G. 

OrtoD,  Dr.  K.  J.  P. 

Page,  Mr.  F.  J.  M. 

Pam,  Mr.  A. 

Perkiu,  Mr.  A.  G. 

Perkin,  Dr.  W.  H.,  F.R.S. 

Perkiu,  Prof.  W.  H.,  F.R.S. 

Philip,  Ur. 

Ping,  Mr.  W. 

Pizey,  Mr.  J.  H. 

Power,  Dr.  F.  B. 

Press  Asitociation. 

Pritchard,  Prof.  W. 

Ramsay,  SirW.,  K.C.B.,  F.R,S.,  Foreign 

Secretary. 
Rawson,  Mr.  C. 

Reynolds,  Prof.  J.  E.,  F.R.S.,  President. 
Richardson,  Mr.  0.  W. 
Ruhemaun,  Dr.  S. 
Russell,  Mr.  J.  B. 
Russell,  Mr.  T.  H. 
Russell,  Dr.  W.  J.,  F.R.S. 

Schack-Sommer,  Dr.  G. 
Scott,  Dr.  A.,  F.R.S.,  Hon.  Secretary. 
Smith,  Mr.  L. 
Standard,  The. 
Steele,  Mr.  R.,  Librarian. 
Stevenson,  Dr.  T. 
Strouts,  ISIr.  E.  M. 
Sullivan,  Dr.  Washington. 
Swinburne,  Mr.  J.,    President  of  the  In- 
stittUion  of  EUelrical  Engineers. 

Taylor,  Mr.  R.  W.  Cooke. 

Thiselton-Dyer,  Sir  W.  T.,  K.C.M  G., 
F.R.S.,  Director  of  the  Royal  Oar- 
dens,  Keiv. 

Thomson,  Prof.  J.  M.,  F.R.S. 

Thorpe,  Prof.  T.  E.,  C.B.,  F.R.S., 
Foreign  Secretary  of  the  Royal 
Society. 

Tidy,  Mr.  H.  L. 

Tilden,  Prof.  W.  A.,  F.R.S.,  Treasurer 
and  Presidatt'Elect. 
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Tiines,  The.  Wallis,  Mr.  T.  E. 

Tyrer,  Mr.  T.  Webb,  Mr.  C.  C.  J. 

Williamson,  Mr.  S. 
Voelcker,  Dr.  J.  A.  Wynne,    Prof.    W.    P.,    F.ll.S.,    Hon. 

Wade,  Dr.  J.  Scc-etary- Elect. 

The  following  toasts  were  proposed  : — 

By  The  President. 

1.  His  Most  Gracious  Majesty  the  King. 

2.  4  Her  Majesty  the  Queen  Alexandra,  their   Royal   Highnesses   the 

Prince  and  Princess  of  Wales,  and  the  other  Members  of 
the  Royal  Family. 


By  Professor  T.  E.  Thorpe,  O.B.,  F.R.S., 
Foreign  Secretary  of  the  Royal  Society. 

The  Houses  of  Legislature,  coupled  with  the  names  of  the 
Rt.  Hon.  Lord  Kelvin,  G.C.V.O.,  O.M.,  President  of  the 
Royal  Society  of  Edinburgh,  and  the  Rt.  Hon.  Sir  Herbert 
Maxwell,  Bart.,  M.P.,  F.R.S. 


By  Sir  VV.  T.  Tuiselton-Dyer,  K.C.M.G.,  F.R.S., 
Director'  of  the  Royal  Gardens,  Kew. 

4.     Prosperity  to  the  Chemical  Society. 


By  Professor  W.  A.  Tildes,  D.Sc,  F.R.S., 
President-Elect  of  the  Chemical  Society. 

5.  The  Guests,  coupled  with  the  names  of  Mr.  A.  B.  Kempe, 
Treasurer  of  the  Royal  Society,  Mr.  James  Swinburne, 
President  of  the  Institution  of  Electrical  Engineers,  and 
Professor  George  Lunge,  l^ie  Polytechnicum,  Zurich. 

The  President,  in  proposing  the  loyal  toasts,  said  that  when  the 
Fellows  of  the  Chemical  Society  last  dined  together  they  were  mourn- 
ing the  loHH  of  their  great  and  venerable  Queen,  and  were  engaged  in  a 
Hanguinary  war.  To-day  they  were  in  happier  circumstances ;  the 
war  cloud  had  disappeared,  and  that  other  cloud  of  suffering  through 
which    the    King    had    to    pass  after  his    Accession    was    now    but  a 


memory.  They  might  therefore  now  rejoice  and  join  with  new  mean- 
ing in  the  old  cry  of  "  Long  live  the  King." 

Professor  Thorpe,  in  proposing  the  toast  of  the  Houses  of  Legis- 
lature, said  that  the  theme  offered  many  tempting  possibilities.  All 
would  admit  that  both  Houses  showed  an  intelligent  appreciation  of 
the  important  part  science  plays  in  the  conduct  of  human  affairs 
nowadays,  and  in  directing  human  development,  even  to  the  extent  of 
preserving  the  national  existence  of  the  people  for  whom  these  Houses 
have  to  legislate. 

Now,  the  House  of  Lords  is  singularly  fortunate  in  that  it  possesses 
three  at  least  of  the  most  distinguished  representatives,  not  only  of 
British  science,  but  of  the  science  of  the  whole  world — Ijord  Lister, 
Lord  Rayleigh,  and  last,  but  not  least,  Lord  Kelvin,  whom  we  have 
the  honour  and  pleasure  of  welcoming  here  to-night. 

It  was  a  circumstance  unique  in  the  history  of  any  legislative 
assembly  that  there  should  be  at  one  time  three  men  of  such  world- 
wide prominence  in  the  councils  of  any  nation.  In  France  such  a 
thing  does  not  happen  ;  nor  even  in  Germany,  so  often  held  up  to  us 
as  an  example  of  what  should  be  in  the  relations  of  the  State  to 
science.  The  House  of  Commons  is  not  so  rich  in  scientific  orna- 
ments. It  is  true  that  she  possesses  in  the  person  of  the  Secretary 
of  the  Royal  Society,  the  Member  for  the  University  of  London, 
a  man  who  is  a  host  in  himself.  As  for  Sir  Herbert  Maxwell, 
like  Lord  Kelvin,  he  is  no  stranger  within  our  gates.  His  position  as 
a  literary  man  is  well  known  to  all.  It  does  not  seem  to  matter  to 
him  whether  he  is  chronicling  the  achievements  of  some  great  master 
in  the  art  of  war  or  of  some  great  master  in  the  art  of  painting.  On 
history,  biography,  fiction,  natural  history,  his  busy  pen  has  left  its 
mark.  He  is  known  in  yet  another  sphere  of  action  to  several  who  are 
here  to-night,  and  who  have  had  the  honour  and  pleasure  of  sitting 
under  him  on  certain  departmental  committees  in  which,  as  a  member 
of  the  Legislature,  he  has  taken  a  leading  part.  Although  all  may 
not  have  seen  the  results  of  these  inquiries  from  the  same  point 
of  view,  all  are  agreed  in  tendering  to  Sir  Herbert  Maxwell  their 
appreciation  of  his  urbanity,  courtesy,  impartiality,  and^  knowledge 
of  procedure. 

In  responding  for  the  House  of  Lords,  Lord  Kelvin  pointed  out 
the  blood-relationship  which  exists  between  the  peerage  and  modern 
chemistry,  for  was  not  the  Hon.  Robert  Boyle  "  the  father  of  modern 
chemistry  and  brother  of  the  Earl  of  Cork  1 "  But  without  straining 
this  relationship  too  far,  there  was  much  in  modern  science  which 
linked  it  to  the  peerage.  We  have  the  Marquis  of  Worcester  with 
his  steam-engine.  Baron  Napier  and  his  logarithms,  the  Hon.  Robert 
Boyle,    Cavendish  who  added    so    enormously   to   our   knowledge  of 
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electricity  and  chemistry,  and  who  obtained  argon  as  a  bubble  the 
size  of  a  pin's  head  by  burning  the  nitrogen  of  the  air  with  oxygen, 
Lord  Rayleigh,  who  has  made  litres  and  litres  of  argon,  Lord 
Salisbury,  Lord  Blythswood,  and  Lord  Lister.  But  it  was  not  only 
because  the  House  of  Lords  contained  many  scientific  men,  but 
because,  as  Professor  Thorpe  had  remarked,  it  was  a  working  and  a 
useful  part  of  the  Legislature  of  the  British  Empire,  that  he  had  to 
thank  them  for  the  toast.  As  for  himself,  he  would  like  to  say  that 
all  his  life  he  had  tried  to  be  a  chemist.  Physical  chemistry  and 
chemical  physics  make  up  the  whole  of  science  outside  of  biology,  at 
the  present  day.  A  great  deal  has  been  heard  of  physical  chemistry. 
With  some  modification  of  its  fundamentals,  it  had  come  to  stay.  We 
must  now  all  be  chemists,  for  chemistry  is  tlie  science  of  the  whole  of 
matter.  Gravitation  has  shown  us  great  things  at  great  distances. 
Cavendish  pushed  down  the  law  of  gravitation  to  small  distances, 
but  now  we  must  go  on  down  to  infinitely  smaller  distances  in  connec- 
tion with  chemical  aflBnity,  which  Cauchy  supposed  could  act  at 
distances  infinitesimal  with  regard  to  the  wave-length  of  light.  The 
physicist  must  bow  to  the  chemist  to  investigate  these  things.  The 
largest  part  of  physical  science  is  chemistry,  and  the  chemistry  of  the 
future  is  the  whole  of  physical  science. 

SiE  Herbert  Maxwell,  in  replying  for  the  House  of  Commons,  said 
that  in  spite  of  all  the  kindliness  infused  into  his  allusions  to  the 
House  of  Commons,  Professor  Thorpe  had  given  the  impression  that  the 
atmosphere  of  the  House  of  Lords  was  a  purer  and  a  loftier  one.  And 
so  it  is,  but  is  that  independent  of  the  fact  that  so  many  of  those  who 
sit  there  have  passed  through  the  purgatory  of  the  Lower  House  %  Such 
are  Lord  Blythswood,  Lord  Avebury,  better  known  as  Sir  John 
Lubbock,  and  many  others.  When  the  connection  between  science 
and  the  Legislature  was  mentioned,  he  feared  lest  the  proposer  of  the 
toast  was  going  to  contrast  what  was  done  in  this  country  for  science 
with  what  was  done  in  other  countries.  At  the  present  time,  for 
example,  he  was  cb.iirman  of  a  departmental  committee  to  inquire 
into  the  administration  of  the  meteorological  grant,  which  amounts  to 
£15,000.  In  the  United  States  the  grant  for  a  similar  purpose  is  a 
quarter  of  a  million.  Although  all  the  members  of  the  committee 
appointed  by  the  Privy  Council  to  inquire  into  the  working  and 
amendment  of  the  Pharmacy  Acts  did  not  put  the  same  construction  on 
the  evidence  brought  before  thoni,  each  was  ready  to  give  to  every  other 
full  credit  for  the  faithful  discharge" of  duty  according  to  his  lights. 
Had  the  report  depended  on  himself  alone,  he  would  have  felt  serious 
miHgivingH,  especially  after  many  letters  ho  had  received  from  members 
of  u  very  important  profeHsion,  but  he  was  nmcli  indebted  to  the 
Chemical  Society  for  the  aid   rendered   to  him  by   its   ex-President, 
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Professor  Thorpe,  its  President-elect,  Professor  Tilden,  and  Dr. 
Stevenson,  When  it  is  considered  how  largely  the  use  of  poisonous 
substances  has  increased  in  agriculture,  horticulture,  and  various  other 
industries,  he  thought  they  were  justified  in  coming  to  the  conclusion 
that  some  relaxation  of  the  restrictions  imposed  by  the  Pharmacy  Act 
of  1868  had  become  urgent. 

Sib  W.  T.  Thiselton-Dyee  said  that  it  was  with  great  pleasure  that 
he  proposed  the  toast  of  "  Prosperity  to  the  Chemical  Society," 
especially  as  he  had  to  couple  with  it  the  names  of  two  great  friends 
of  his,  those  of  the  President,  Professor  Emerson  Reynolds,  and  the 
Honorary  Secretary,  Professor  Dunstan.  To  the  former  he  owed 
much  for  introducing  him  many  years  ago  to  the  society  of  the 
scientific  men  of  the  Irish  capital,  who  were  bound  together  by  a 
camarciderie  unknown  in  Loudon.  He  understood  that  the  President 
during  the  tenure  of  his  office  had  travelled  something  like  sixteen 
thousand  miles  in  the  performance  of  his  duties.  The  Senior  Secretary, 
whose  scientific  work  he  so  highly  appreciated,  gives  up  his  office  after 
a  decade  spent  in  the  service  of  the  Society,  and  leaves  work  much 
more  congenial  to  him  to  devote  his  energies  to  the  task  of  co  ordiuatiug 
the  Imperial  Institute  into  something  useful  to  the  Empire,  in  which  he 
would  have  the  hearty  co-operation  of  Kew.  There  must  be  something 
in  the  science  of  chemistry  which  for  its  own  sake  can  call  forth  such 
enthusiasm  and  energy.  When  the  Society  meets  a  century  hence,  he 
could  conceive  that  they  would  look  back  on  the  chemistry  of  the 
present  time  much  as  the  transcendental  mathematician  looks  on  the 
arithmetic  of  the  Board  school.  The  chemistry  of  to-day  is  probably 
only  the  expression  of  a  parti;;ular  view  of  material  structure — a 
mere  calculus  which  may  be  dispensed  with.  The  dream  of  his  old 
teacher.  Sir  Benjamin  Brodie,  may  yet  be  realised,  and  we  may  not 
only  be  able  to  say  what  compounds  are  possible,  but  be  able  to 
predict  their  properties,  their  structure,  their  form.  But  what  is  to 
be  said  with  regard  to  life  1  Lord  Kelvin  long  ago  suggested  that  it 
came  from  the  stars.  After  some  work  with  which  Professor  Dewar 
had  kindly  associated  his  name,  he  had  no  hesitation  in  saying  that 
he  could  see  no  difficulty  in  protoplasm  passing  through  stellar  space 
even  though  it  could  not  be  reduced  to  chemical  laws. 

The  President  said  he  rose  with  very  mingled  feelings  to  respond. 
He  did  not  know  that  he  could  claim  that  chemists  as  a  body  were 
particularly  modest,  but  he  thought  that  he  might  justly  claim  that  the 
Society  which  was  repi-esented  here  to-night  did  admirable  work  and 
did  it  well.  There  was  no  harm  in  proclaiming  that  the  Society  was 
prosperous;  its  Fellows  numbered  2471,  and  its  income  has  reached  the 
respectable  sum  of  £6200,  which  has  enabled  it  to  print  a  very  large 
amount  of  work  contributed  by  its  Fellows,  many  of  whom,  in  addition 
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it  has  been  able  to  aid  in  a  material  way  in  the  prosecution  of  their 
researches.  They  had  always  the  certainty  that  truth  acquired  for  its 
own  sake  would  become  of  ultimate  value  to  the  human  race.  Now 
nothing  contributes  so  much  to  the  success  of  work  in  any  depart- 
ment of  human  knowledge  as  a  good  working  hypothesis.  It  is 
therefore  interesting  to  note  that  they  were  in  a  measure  celebrating 
the  Centenary  of  the  promulgation  of  the  Atomic  Theory.  That 
great  inspiration  of  Dalton's  with  regard  to  the  discrete  nature  of 
matter  seems  to  have  been  first  made  known  in  a  tentative  form  to  a 
select  audience  of  nine  persons.  Now  the  whole  world  is  the  audience  of 
the  philosopher.  It  was  invented  to  explain  the  chemical  laws  then 
known,  and  had  exercised  a  most  profound  influence  on  the  progress  of 
science.  It  was  the  germ  of  that  molecular  theory  of  matter  which 
pervades  all  chemistry  and  physics  at  the  present  time.  Physicists 
seemed  to  expect  them  to  think  that  all  light  and  leading  flows  through 
them  and  many  considered  that  Dalton's  theory  has  had  its  day,  but  he 
agreed  with  Lord  Kelvin  that  it  had  a  long  day  yet. 

Professor  Dunstan  expressed  the  great  gratification  it  had  been  to 
him  to  be  officially  connected  for  the  last  ten  years  with  the  Society, 
which  continues  to  grow  from  year  to  year,  and  reflects  not  only  the 
progress  of  English  chemistry,  but  of  the  science  of  chemistry 
throughout  the  world.  One  circumstance  he  would  always  recall  with 
the  greatest  pleasure,  and  that  was  the  harmonious  way  in  which  the 
officers  had  always  worked  together  in  promoting  the  best  interests  of 
the  Society.  All  acknowledge  how  much  chemistiy  owes  to  Germany, 
and  here  to-night  is  to  be  seen,  for  the  first  time  by  the  Society,  the 
bust  of  Liebig,  to  whom,  both  as  a  discoverer  and  as  a  teacher,  our 
science  is  indebted  so  much.  This  gift,  which  will  soon  adorn  the 
rooms  of  the  Society,  they  owed  to  the  generosity  of  Dr.  Messel. 

The  President-Elect,  Professor  Tilden,  said  that  the  pleasant  duty 
of  proposing  the  health  of  their  guests,  had  been  assigned  to  him. 
Beside  those  whom  they  had  had  the  pleasure  of  hearing,  he  might  men- 
tion that  they  had  with  them  the  Director  of  the  National  Physical 
Laboratory,  who  was,  also,  most  appropriately  President  of  the  Physical 
Society,  the  President  of  the  Pharmaceutical  Society,  and  the  Presi- 
dent of  the  Institute  of  Chemistry.  He  could  assure  the  last  named 
that  although  at  one  time  it  was  feared  that  the  Institute  of  Chemistry 
might  interfere  with  the  progress  of  the  Chemical  Society,  he  could 
assure  its  President  that  the  Chemical  Society  looked  with  friendly 
eyes  on  its  efforts  to  raise  the  (;[ualifications  of  professional  chemists, 
and  to  inculcate  among  its  members  those  professional  feelings  with 
which  every  well-organised  profession  ought  to  be  animated. 

A  secret  which  ho  had  rosorvod  for  liimsolf  had  been  let  out  by 
Proiessor  Dunstan.     Thu  bust  of  Liebig  wliich  they  saw  was  said  to 
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be  a  faithful  representation  of  the  great  master  to  whom  the  science 
of  chemistry  owed  so  much,  and  who  was  well-known  in  England  forty- 
live  years  ago.  Has  he  come  back,  like  the  statue  of  the  commander 
in  Don  Juan,  to  remind  us  of  our  misdoings!  For  in  1837  Liebig 
wrote  that  he  had  been  staying  for  a  long  time  in  England  and  had 
not  learned  much.  He  thought  that  could  an  opinion  be  obtained 
from  him  now  it  would  be  very  different,  for  since  that  time  vast 
revolutions  had  taken  place.  In  this  country  we  are  always  a  little^ 
late  in  starting,  but  when  we  do  start  we  do  our  work  thoroughly ; 
and  he  thought  that  the  activity,  energy,  enthusiasm,  and  quality  of 
the  work  doue  by  the  Society  was  not  surpassed  by  any  other  society 
on  the  face  of  the  globe.  He  had  been  instructed  to  couple  with  this 
toast  the  names  of  Mr.  Kempe,  Treasurer  of  the  Royal  Society,  and 
that  of  his  old  friend  and  pupil,  Mr.  Swinburne,  President  of  the 
Institution  of  Electrical  Engineers.  He  might  say  that  with  regard 
to  the  Royal  Society  the  Chemical  Society  looks  towards  it  much  as  a 
daughter  looks  towards  her  mother  even  after  she  has  left  the  parental 
roof.  The  acquisition  of  the  three  magic  letters  F.R.S.  is  still  the 
ambition  of  all  the  young  chemists  of  England,  an  ambition  which 
has  a  very  healthy  influence  as  an  incentive  to  the  pursuit  of  scientific 
work.  He  hoped  it  would  always  be  reserved  as  a  prize  for  the 
successful  worker,  and  awarded  solely  for  additions  to  knowledge. 
Circumstances  tempted  him  to  ask  them  to  join  with  this  toast  yet 
another  well-known  name,  that  of  one  of  the  Fellows  of  the  Society, 
whose  appearances  are  so  rare  that  he  comes  almost  with  the  prestige 
of  a  Foreign  Member.  All  used  to  look  upon  Professor  Lunge  as  an 
Englishman,  but  whatever  he  is  now  he  trusted  that  he  retained  some 
kindly  thoughts  of  by -gone  days  spent  in  England. 

There  were  two  reasons,  Mr.  Kempe  thought,  why  he  had  been 
asked  to  respond  to  this  toast — one  because  he  was  the  senior  officer 
of  the  Royal  Society  present,  and  the  other  because  he  represented 
the  law  J  but  he  was  not  on  that  account  going  to  give  them  a  speech 
of  double  length.  To-night  they  had  been  brought  together  by  the 
forces  of  chemical  affinity,  but  soon  the  forces  of  dissociation  must 
come  into  play  ;  still,  he  ventured  to  hope  that  soon  again  the  pro- 
cesses of  synthesis  would  be  re-established. 

Mr.  Swinburne  said  that  it  was  very  pleasant  to  have  his  old  master, 
Professor  Tilden,  pi-opose  his  name  as  one  of  their  guests  to-night. 
If,  as  a  boy,  he  had  ever  any  chemical  ^microbes  in  him,  it  was  by  Pro- 
fessor Tilden  that  they  had  been  fostered.  Although  all  knew  how 
unsafe  it  was  to  differ  from  Lord  Kelvin  on  any  point,  he  was  going 
to  claim  chemical  science  as  a  small  branch  of  that  domain  of  science 
which  he  had  the  honour  to  represent,  because  the  Encydopcedia 
Britannica  says,  and  therefore  it  must   be  so,   that  all  chemical  action 
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is  but  electrolysis.  The  foundations  of  chemistry  have,  on  the  whole, 
been  more  secure  than  those  of  most  other  sciences  during  these 
troublous  times.  Chemists  did  not  suffer  so  much  as  electricians  did, 
for  they  used  to  have  one  fluid,  then  two  fluids,  and  now  no  fluid. 
They  had  to  master  a  new  theory  almost  every  week  or  two.  If  there 
was  one  piece  of  advice  he  might  be  allowed  to  give,  it  would  be  to 
stick  fast  to  their  atoms  and  molecules. 

Professor  Lunge  said  that  he  had  been  greeted  by  the  Pi-esident- 
elect  as  a  guest,  and  in  one  sense  he  was  so.  He  had  the  honour  of 
being  elected  a  Fellow  of  the  Society  thirty-five  years  ago,  but  had 
never  been  able  until  that  day  to  be  present  at  a  single  meeting. 
When  he  was  elected  he  resided  in  the  far  north,  and  his  visits  to 
London  were  few  and  far  between,  and  now  that  he  was  in  Zurich 
they  were  naturally  still  more  rare,  yet  he  never  came  to  London 
without  looking  to  see  whether  he  could  not  attend  a  meeting  of  the 
Society.  Now  to-day  lie  had  been  able  to  attend  the  Annual  General 
Meeting,  and  had  hoped  to  be  formally  admitted  a  Fellow.  He  found, 
however,  that  that  was  against  the  Bye-laws,  for  it  was  only  at 
Oi-dinary  Scientific  Meetings  that  Fellows  could  be  admitted.  He  was 
therefore  just  where  he  was  before,  and  so  far  entitled  to  be  con- 
sidered as  a  guest.  Since  the  freedom  of  Zurich  had  been  conferred 
upon  him  he  had  become  a  citizen  of  Switzerland,  but  he  always  felt 
himself  to  be  what  Professor  Tilden  called  him — an  English  chemist. 
Whatever  he  had  done  he  owed  to  his  twelve  years  of  English  training, 
so  he  owed  a  debt  of  gratitude  to  this  country,  and  he  was  glad  to 
have  this  opportunity  of  saying  so  and  of  thanking  them  for  the  kind 
way  in  which  lie  had  been  received. 


Thursday,  April  2nd,  1903.     Professor  W.  A.  Tilden,  D.Sc,  F.R.S., 
President,  in  the  Chair. 

Mesgrs.  T.  E.  Wallis,  R.  C.   Farmer,  and  H.  W.  By  waters  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  lirst  time  in  favour  oi  Messrs.  : 

Willium  (JodHoll  Jiurghard,  180,  High  Holborn,  W.C. 

Edwin  JesHO  Fuirhall,  29,  Wiiisham  Grove,  S.  W. 

Norbert  Van  Dier,  69,  Calais  Road,  Jiurton-on-Trent. 

Henry  Wolff  I^evy,  Chancery  Ijane,  Melbourne. 

Alfred  ErneHt  Mooro,  B.A.,  B.Sc.,St.  John's  College,  Bittersea,  S.W. 
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George  M.  Norman,  B.Sc,  5,  Watford  Villas,  Battersea  Park,  S.W. 
George  Harry  Parry,  The  Level,  Brierley  Hill,  Staffordshire. 
James  C.  Smith,  B.Sc,  57,  Great  Ormond  Street,  W.C. 


Of  the  following  papers,  those  marked  *  were  read  : 

*51.  "The  dioximes  of  camphorquinone,  and  other  derivatives  of 
wonitrosocamphor."     By  M.  0.  Forster. 

The  dioximes  of  camphorquinone,  three  of  which  were  described  by 
Manasse  {JBer.,  1893,  28,  243),  have  been  obtained  in  purer  condition, 
and  the  series  of  four  completed.  The  following  table  summarises  the 
chief  characteristics  of  these  substances  : 


o-Dioxime 
y3-Dioxime 
7-Dioxinie 
5-Dioxime 


M.  p. 

[a]„ in 
alcohol. 

201° 

-63-6° 

248 

— 

135 

+  22-4     1 

199 

+  75-5     i 

[a]D  in  I  Precipitate  with  C.c.  of  absolute 
2  percent.  |    sodium  hydr-        alcohol  at  2o° 

sodium  oxide  and  ferrous  required  to  dis- 
liydroxide.l       sulphate.  solve  1  gram. 


-QS-S" 
-24  1 
+  12-6 
+  83-6 


Chocolate 
Chocolate 

None 
Chocolate 


40 
590 
10 
12-4 


The  peroxide  of  the  dioximes,  CjQHj^OoNg,  obtained  by  oxidising 
them  with  potassium  hypobromite,  melts  at  144*5°,  and  when  reduced 
with  zinc  and  acetic  acid,  yields  the  a-dioxime. 

The  anhydride  of  /sonitrosocamphor,  C^QHggOgN.^,  prepared  by 
heating  together  the  potassium  and  benzoyl  derivatives  of  isonitroso- 
camphor  in  benzene,  is  also  formed  when  benzoyl  chloride,  acetyl 
chloride,  phosphorus  oxychloride,  or  acetic  anhydride  acts  on  the  dry 
alkali  derivatives.  It  melts  at  187°,  becoming  transformed  into  the 
anhydride  of  a-camphornitrilic  acid ;  a  2  per  cent,  solution  in  chloro- 
form has  [ajo  +141-7°. 

Two  isomeric  compounds,  Q^>jB.^fi^^,  melting  at  136 — 137°  and 
152°  respectively,  are  produced  by  the  action  of  m-nitrobenzoyl 
chloride  on  an  alkaline  solution  of  Monitrosocamphor.  As  in  the 
case  of  the  benzoyl  derivatives,  the  substance  of  lower  melting  point 
is  yellow,  whilst  the  other  is  colourless.  On  hydrolysis,  the  former 
gives  rise  to  a  new  modification  of  isonitrosocamphor,  G-^oH^fi.^^  j  ^^^^ 
compound,  which  is  still  under  investigation,  melts  at  114°  and  passes 
into  the  known  isomeride  between  that  temperature  and  152°. 


98 


Discussion. 

Dr.  Armstrong  pointed  out  that  if  Dr.  Forster's  discovery  of  a 
yellow  benzoyh'sonitrosocamphor  were  taken  into  account,  together 
with  Miss  Whiteley's  recent  important  observations  on  the  colour  of 
oximic  compounds,  the  absence  of  colour  from  isonitrosocamphor  and 
the  dioximes  could  only  be  explained — if  they  were  regarded  as  true 
oximic  compounds — on  the  assumption  that  they  were  polymerised 
molecules  ;  but  he  was  of  opinion  that  it  was  premature,  at  present, 
to  accept  the  explanation  afforded  by  the  Hantzsch-Werner  hypothesis 
of  the  isomerism  subsisting  among  the  dioximes.  On  various  grounds, 
he  held  this  hypothesis  to  be  open  to  grave  question.  Even  the 
structure  of  camphorquinone  appeared  to  be  by  no  means  placed 
beyond  doubt. 

Dr.  SiLBERRAD  asked  whether  the  benzoylation  of  camphorisoimide 
had  been  tried  in  perfectly  dry  pyridine  in  place  of  the  alkaline  solution 
used  in  the  Schotten-Baumann  reaction,  and  stated  that  this  modification 
had  proved  very  useful  in  the  benzoylation  of  compounds  which  undergo 
immediate  hydrolysis  in  contact  with  water. 

Dr.  LowRY  said  that  if  the  labile  form  of  tsonitrosocamphor  were 
regarded  as  an  isooxime,  the  isomerism  described  by  Dr.  Forster 
would  correspond  closely  with  that  of  the  normal  and  pseudo-nitro- 
camphors,  as  is  shown  by  the  formulse : 

C.H„<?<r         -         C.H„<9-N0H 
^nr»  CO 


CO 
'N-OH 


C<i'^**  _>         p,„^CH-NO 


CO  C' 


O 


The  formation  of  a  colourless  benzoate  might  then  be  regarded  as 
being  due,  in  each  case,  to  the  benzoylation  of  the  labile  form  with  an 
accompanying  isomeric  change  of  the  Beckmann  type : 

CO  CO  Xno/' 


^CO  L  C'O  \co'' 


Dr.  FoHSTKB  stated  that  the  molecular  weight  of  the  new  itfonitroso- 
ciiraphor  had  not  been  determined,  but  that  as  soon  as  the  necessary 
inatorial  had  been  accumulated  tiie  general  behaviour  of  tiie  substance 
would  be  more  closely  studied;  Dr.  Silberrad's  suggestion  relating  to 
camphomoimide  would  be  adopted. 
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*52.  ''Reversibility  of  enzyme  or  ferment-action." 
By  A.  C.  Hill 

It  has  been  shown  previously  that  the  hydrolysis  of  maltose  to 
glucose  by  yeast  extract  in  concentrated  solution  is  incomplete,  the 
phenomena  being  due  to  polymerisation  of  the  glucose  by  a  reversible 
process,  and  a  point  of  equilibrium  is  approached  which  varies  with 
the  concentration  of  the  total  sugar.  In  further  publications,  it  was  also 
pointed  out  that  the  polymerisation  of  glucose  resulted  in  the  forma- 
tion of  isomeric  sugars,  and  somewhat  different  results  were  obtained 
when  Taka-diastase  and  the  pancreatic  ferments  respectively  were  used 
instead  of  yeast  extract.  In  every  case,  it  was  possible,  by  diluting 
solutions  of  the  synthetical  products,  to  hydrolyse  these  compounds 
back  to  glucose  by  the  enzyme  used  in  their  synthesis.  Further,  it 
had  been  found  that  the  synthetical  products  of  the  action  with  yeast 
extract  are  hydrolysed  by  Taka-diastase,  and  those  of  the  action  with 
Taka-diastase  by  yeast  extract. 

When  the  products  of  the  synthetical  change  obtained  by  the  use  of 
yeast  ferment,  whilst  still  mixed  with  unchanged  glucose,  are  fer- 
mented with  S.  Marxianus,  only  this  hexose  is  fermented  ;  but  when  a 
yeast  containing  maltase  is  employed,  a  part  also  of  the  synthetical 
product  is  fermented.  Again,  if  the  synthetical  products  in  dilute 
solution  are  submitted  to  the  hydrolytic  action  of  yeast  extract  and 
then  treated  with  S.  Marxianus,  the  whole  is  fermented.  The  sugar 
that  is  not  fermented  either  by  S.  Marxianua  or  by  yeasts  cont.iining 
maltase  has  been  separated  and  proves  to  be  a  new  biose,  which  is 
called  revertose.  The  other  sugar,  which  is  fermented  by  all  yeasts 
containing  maltase  but  not  by  S.  Marxianus,  is  believed  to  be  maltose, 
for  although  it  has  not  been  obtained  pure,  yet  on  fractionating  mix- 
tures of  this  sugar  with  revertose,  specimens  have  been  obtained  in 
which  the  former  sugar  preponderates  and  of  which  the  optical  and 
other  properties  approach  those  of  maltose.  Its  osazone  crystallises 
in  plates,  whilst  the  corresponding  derivative  of  revertose  separates  in 
needles.  Revertose  is  formed  in  larger  quantity,  and  the  equilibrium 
point  of  glucose  ;ir  revertose  is  more  favourable  to  the  synthetical  change 
than  the  equilibrium  point  of  maltose  ^  glucose,  which  favours  the 
hydrolytic  reaction. 

The  products  of  the  synthetical  change  with  Taka-diastase  are 
equally  fermentable  in  part  by  all  maltase-containing  yeasts  and,  as 
previously  indicated  {Proc,  1901,  17,  184)  are  readily  rehydrolysed 
by  the  same  ferments  -in  dilute  solution.  These  products  have  not 
been  separated. 

Since  the  first  paper  on  this  subject  {Trans.,  1898,  73,  634),  further 
observations  of  a  similar   nature  have  been  made  by  the  author  and 
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others,  and  the  number  of  ferments  for  which  a  reversible  action  has 
been  noted  has  become  extended.  These  results  warrant  the  adoption 
of  the  hypothesis  that  all  ferment  actions  are  reversible. 

Discussion. 

Mr.  A.  R.  Ling  said  that  recent  experiments  on  the  action  of  various 
hydrolytic  enzymes  on  polysaccharides  had  shown  that  hydrolysis  was 
invariably  accompanied  by  a  reversed  or  synthetical  action,  Dr.  Hill 
being  the  first  to  notice  that  this  reversion  occurred  when  a  concen- 
trated solution  of  c?-glucose  is  submitted  to  the  action  of  yeast-maltase. 

In  conjunction  with  Mr.  B.  F.  Davis,  he  had  obtained  evidence  that 
a  certain  amount  of  reversion  occurred  at  a  certain  stage  in  the  reaction 
between  malt  diastase  and  3  per  cent,  starch  paste. 

The  use  of  the  term  "reversion"  was,  however,  scarcely  justifiable, 
as  in  no  case  had  reversion  led  to  the  regeneration  of  the  original 
carbohydrate,  the  products  being  ?'so-sugars,  as  had  been  shown  in  certain 
instances  by  E.  Fischer  and  E.  F.  Armstrong.  As  it  was  extremely 
unlikely  that  the  same  product  was  obtained  from  a  given  carbohydrate 
by  the  use  of  difFerent  enzymes,  the  name  "revertose"  seemed  too 
general  for  any  specific  compound  obtained  in  this  way. 

Dr.  E.  F.  Armstrong  remarked  that  the  important  question  to  be 
decided  with  reference  to  the  synthetical  action  of  enzymes  was 
whether  the  sugar  synthesised  was  identical  or  not  with  that  normally 
hydrolysed  by  the  enzyme,  and  expressed  the  view  that,  at  present, 
the  experimental  evidence  tends  to  prove  that  the  sjnthesised  biose 
and  the  hydrolysed  biose  bear  the  same  relation  to  one  another  as  do 
the  a-  and  /3-methyl  glucosides.  He  thought  that  the  portion  of  the 
material  fermented  by  yeast  was  more  likely  glucose  than  maltose, 
and  did  not  consider  the  evidence  sufficient  to  establish  the  in- 
dividuality of  revortose  as  distinct  from  the  ?.somaltose  proved  by 
Emmerling  to  be  formed  by  the  action  of  maltase  on  glucose. 

Mr.  J.  L.  Bakeb  inquired  whether  any  derivatives  of  revertose 
other  than  the  phenylosazone  had  been  prepared  as,  for  example, 
the  acetyl  and  benzoyl  compounds.  Was  the  evidence  of  the 
identity  of  revertose  based  solely  on  the  physical  constants  and  the 
nsazone  ? 

In  reply,  Dr.  Croft  Hill  stated  that  revertose  was  obtained  in 
white,  crystalline,  very  hygroscopic  crusts  by  dehydrating  tlie  vitreous 
inaKS  in  which  it  first  separates  from  its  alcoholic  solution.  It  still 
contained  a  little  ash,  but  the  osazone  was  obtained  quite  pure. 

llevertoKazone  in  readily  distinguished  from  Fischer's  isomaltosazone 
by  the  fact  that  it  in  optically  iiiactivo,  whereas  Fischer's  ;»omalt- 
OHazono  wa8  dextrorotatory. 
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The  fermentation  experiments  with  maltase-containing  yeasts  on 
the  one  hand,  and  with  S.  Marxianus  on  the  other  were  conducted  on 
parallel  lines,  analyses  being  made  at  every  step.  The  difference  in 
the  two  cases  could  only  be  explained  by  the  fact  that  in  the  former 
case  a  part  of  the  synthetical  product  was  fermented. 

The  view  put  forward  by  one  school  of  chemists  in  Germany,  that 
the  action  of  ferments  was  not  truly  reversible,  but  that  the  substance 
synthesised  is  always  different  from  the  substance  hydrolysed,  is 
untenable,  for  in  every  case  the  synthesised  substance  can  again  be 
hydrolysed  by  the  ferment  which  produces  it. 

He  considered  it  likely  that  conditions  of  equilibrium  may  favour 
such  a  practical  outcome,  and  the  synthetical  process  in  the  organism 
may  have  such  a  relationship  to  the  analytical  process,  but,  theoretically, 
each  component  of  the  process  is  reversible   in  the  strictest  chemical 


*53   "  Discoloured  rain."    By  E.  G.  Clayton. 

The  rain  which  fell  for  some  hours  on  Sunday,  February  22nd, 
1903,  in  all  counties  south  of  the  Thames,  and  elsewhere,  as  at  Clare 
in  Suffolk,  Oswestry  in  Salop,  and  on  the  Continent,  as  at  Bochum  in 
Westphalia,  was  turbid  and  discoloured,  soiled  window  glass  to  an 
unusual  extent,  and  left,  on  exposed  surfaces,  a  greyish-brown  or  terra- 
cotta coloured  deposit.  The  wind  prevailing  at  the  time  was  very 
high,  and  generally  westerly  or  south-westerly.  It  has  been  suggested 
that  the  deposit  was  of  volcanic  origin,  and  probably  due  to  the  West 
Indian  eruptions. 

The  following  results  were  obtained  with  a  specimen  of  the  rain 
collected  by  Mr.  R.  Pound  at  Ashbury,  near  Shrivenham,  Berkshire. 

Chemical  Examination. — After  five  days,  the  water  remained  opal- 
escent and  yielded  an  extremely  fine,  light  brownish-red  sediment : 

Parts  in  Parts  in 

100,000.  1,000,000. 

0-95 


( Dissolved     solids 

(„)  )      (dried  at  150°)  ... 

1  Dissolved     solids 

\      (after  ignition) . . . 

(J)  Suspended  matter     ... 

Chlorine      

25-1 

21-1 

23-6 

2-0 

Ammonia  (free  and 
saline)      

Ammonia  (on  boiling 
with  alkaline  per- 
manganate)      

0-15 


The  residue  («),  after  evaporation,  blackened  on  ignition  with  an 
odour  of  burning  wood,  and,  on  further  heating,  the  carbon  soon  dis- 
appeared. The  inorganic  matter  was  mainly  calcium  carbonate ; 
alkaline  chlorides  and  iron  compounds  being  also  present. 
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The  suspended  matter,  which  contained  a  mere  trace  of  carbonate, 
was  almost  insoluble  in  dilute  acids,  but  decomposed  on  warming  with 
moderately  concentrated  sulphuric  acid ;  its  chief  components  were 
silica  (67'5  per  cent.),  alumina  and  ferric  oxide  (14'1  per  cent.),  and 
volatile  matter  (12*4  per  cent.).  The  separated  silica  was  perfectly 
white,  and  the  volatile  matter  principally  of  organic  origin.  • 

The  great  differences  between  this  specimen  and  ordinary  rain 
water,  especially  as  regards  the  proportions  of  chlorine,  dissolved 
solids,  and  suspended  substance,  are  sufficiently  obvious. 

Biological  Examination. — One  c.c.  of  the  water,  by  plate-cultivation 
on  nutrient  gelatin  at  20 — 22°,  yielded,  by  the  fourth  day,  420 
bacterial  colonies.  Of  these,  19  were  non-liquefying,  iridescent  expan- 
sions of  irregular  outline,  having  the  characters  of  Bacillus  Jiuorescens 
non-lique/aciens  ;  the  rest,  which  were  sharply-outlined,  circular,  pearly 
dots,  resembled  Bacillus  liquefaciens,  and  began  to  liquefy  the  gelatin 
on  the  third  day.  After  incubation  for  24  hours  at  38°,  1  c.c.  of 
the  water  showed,  in  5  days,  only  33  bacterial  colonies  {Bacillus 
subtilis  1). 

Microscopical  Eocamination  of  the  Sediment. — The  particles,  which 
ranged  in  size  from  O'OOl  to  0-005  mm.,  were  yellow  or  brown, 
resembling  those  of  clay.  This  similarity  was  noticed  by  Professor 
Bonney  in  a  recently  published  letter  describing  some  specimens  of 
the  deposit  which  he  had  received.  In  the  sediment  now  under  dis- 
cussion, there  were  no  vitreous,  and  very  few  angular,  particles : 
between  crossed  Nicols  prisms,  the  field  was  faintly  illuminated.  No 
pollen  granules  could  be  distinguished  (although  these  appear  to  have 
been  observed  at  Denchworth,  Berkshire).  The  analysis,;  however, 
clearly  indicates  that  some  organic  matter  was  present,  both  in  solu- 
tion and  also  in  suspension  in  an  exceedingly  fine  state  of  division. 

The  results  show  that  this  rain  was  charged  with  wind-borne  dust, 
which  in  the  specimen  examined  was  a  marly  and  ferruginous  clay, 
mixed  with  organic  refuse,  perhaps  of  animal,  as  well  as  vegetable, 
origin ;  the  calcareous  matter  had  mainly  dissolved  in  the  water, 
which  contained  carbon  dioxide,  whilst  the  argillaceous  and  siliceous 
portions  were  carried  in  suspension.  This  composition  is  just 
such  as  might  be  expected  in  dust  blown  from  the  Jurassic  and 
Cretaceous  drift  of  Wessox  roads  and  lanes.  It  is,  therefore,  not 
necessary  to  assume  that  the  dust  was  conveyed  either  from  remote 
regions  or  across  the  sea,  and  there  are  good  grounds  for  suppos- 
ing that,  if  a  series  of  analyses  had  boon  made  of  the  rain  and 
odiraont  from  different  places,  the  figures  would  have  reflected  in 
^omo  dogreo  the  local  characteristics  of  the  soils  and  subsoils  of  areas 
situated  at  a  distance  of  a  few  miles,  or  (iven  loss,  iinmediutely  to 
the  west  or  south-we»t  of  those  places.  In  a  marly  district,  the  ratio  of 
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calcareous  matter  to  clay  and  silica  would  be  high ;  where  loam  pre- 
vailed, fine  siliceous  sand  would  predominate ;  further  west,  felspar 
crystals  and  ferro-magnesian  minerals  would  abound,  possibly  with 
less  organic  matter;  from  highly  cultivated  tracts,  pollen  granules 
might  arise,  and  so  on.  Ashbury  is  situated  partly  on  the  Upper 
Greensand  and  partly  on  the  chalk,  and  in  the  vicinity  there  are 
extensive  areas  of  clay  and  chalk.  An  analysis  by  Mr.  R.  A.  Earp 
{Nature,  1903,  67,  414)  of  matter  deposited  by  the  raiu,  which  fell  on 
the  same  day  at  Buckfastleigh,  Devon,  showed  that  the  sediment 
there  contained  less  silica  and  more  organic  matter  than  the  deposit 
examined  by  the  author. 

Discussion. 

Dr.  H.  R.  Mill  said  that  he  was  investigating  the  fall  of  dust  on 
February  22nd  from  a  meteorological  point  of  view  in  conjunction 
with  Mr.  Lempfert  of  the  Meteorological  Office,  and  Mr.  Clayton's 
theory  of  the  local  origin  of  the  dust  would  be  tested  before  long  by 
the  examination  of  fifty  specimens  obtained  from  rainfall  observers 
and  others  in  many  parts  of  England  and  Wales  and  some  places 
abroad,  this  work  having  been  undertaken  by  the  Geological  Survey. 
The  magnitude  of  the  dust-fall  made  it  difficult  to  accept  this  hypo- 
thesis without  very  strong  proof.  In  the  south  of  England  and  in 
Wales,  the  dust,  which  was  remarkably  uniform  in  appearance,  had 
fallen  either  dry  or  in  rain  over  a  space  of  300  miles  from  west  to  east 
and  200  miles  from  south  to  north,  whilst  traces  had  occurred  at 
intervals  over  the  whole  area  of  the  British  Isles  from  Scilly  to  Shet- 
land. The  fact  that  similar  dust  was  observed  on  the  same  day  over 
the  greater  part  of  the  Channel  Isles,  Belgium,  and  Holland,  and  at 
many  places  in  Germany,  Switzerland,  and  Austria,  as  well  as  in  the 
North  Atlantic,  whilst  dust-storms  prevailed  off  the  coast  of  Africa, 
made  a  common  origin  seem  very  probable,  and  perhaps  this  was  a  case 
of  far-travelled,  wind -borne  dust. 


54.  "The   absorption   spectra  of  nitric  acid  in  various  states  of 
concentration."     By  W.  N.  Hartley. 

Photographs  have  been  obtained  of  the  spectra  of  nitric  acid  in 
eight  different  states  of  concentration,  varying  from  89"6  per  cent,  of 
HNO3  (sp.  gr.  1-490  at  15°)  to  20-31  per  cent.  (sp.  gr.  1-127  at  15°). 

Acid  of  sp.  gr.  1  -490  transmits  a  very  short  spectrum,  which  is  greatly 
lengthened  by  dilution.  The  acid  of  sp.  gr.  1-432  (7257  percent.)  trans- 
mits a  longer  spectrum  than  the  20*31  per  cent,  solution,  but  this  is 
shortened  on  dilution  ;    in  like  manner,  weaker  acids  down  to  that  of 
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sp.  gr.  1'127  behave  in  the  same  way,  but  here  the  dilute  solution  trans- 
mits a  spectrum  nearly  as  long  as  the  strong  acid.  From  this  point  on- 
wards, an  absorption  band  makes  its  appearance.  If  water  acted  simply 
as  a  diluent,  dilution  would  cause  an  increase  in  the  leugth  of  the  trans- 
mitted spectra  which  would  be  proportional  to  the  quantity  of  water 
added.  There  is  evidently  some  chemical  action  between  the  water 
and  the  acid,  but  this  action  with  acid  of  sp.  gr.  1  "490  is  different 
from  that  with  acid  of  sp.  gr.  1*432  or  any  less  concentrated  acid. 
Hence  it  is  probable  that  in  strong  nitric  acid,  the  molecule  is 
either  polymerised  to  ^(HNOg)  or  resolved  into  a  compound  of  the 
nature  of  N205,H20.  The  acid  of  sp.  gr.  1-490  might  be  represented 
either  as  a  mixture,  NoO^.H^O  -f  H3NO4,  or  as  a  compound,  H^NgOj^.HgO. 
The  weaker  solutions  of  the  acid  probably  contain  hydrates.  Evidence 
is  afforded  that  the  strong  acid  contains  two  different  substances,  one 
of  which  acts  on  caustic  lime  whilst  the  other  does  not. 


55.  "Salts  of  an  isomeric  mercaptoid  form  of  thioallophanic 
acid,  and  a  new  synthesis  of  alkyl  iminothiocarbamates."  By 
A.  E.  Dixon. 

By  heating  ethyl  chlorocarbonate  with  phenylthiourea  on  the 
water-bath  in  presence  of  benzene,  carbon  dioxide  was  expelled  and  a 
yellow  syrup  formed,  the  latter  being  the  hydrochloride  of  Bertram's 
(Ber.,lSd2, 25,  55)  ethyl  iminophenylthiocarbamate,  NPh:C(NH2)-SEt 
or  NHPh-C(NH)'SEt :  -  NHPh-C(NH)-SH  +  EtO-COCl  =  CO,  + 
NHPh«C(NH)-SEt,HCl.  With  methyl  chlorocarbonate,  under  like 
conditions,  the  hydrochloride  of  methyl  iminophenylthiocarbamate 
was  obtained. 

7)-Tolylthiourea  and  methyl  chlorocarbonate  yielded  the  hydrochlw- 
ide  of  methyl  imino-ip-tolijlthiocnrbamate,  NH(C7H7)'C(NH)*SMe,HCl, 
in  long,  white  prisms  melting  at  154 — 155°;  the  corresponding  6ase 
could  only  be  obtained  as  an  oil.  From  o-tolylthiourea,  by  heating 
with  methyl  chlorocarbonate,  a  syrupy  hydrochloride  was  produced  ; 
the  corresponding  free  base,  liberated  by  the  cautious  addition  of 
alkali,  crystallised  from  light  petroleum  in  white  lozenges  melting 
at  101—102°. 

Methyl  {niinoallyl(hiocarbamate,l^'R{C,^'ii^)'C{Nll)'^M.e,  was  not  pre- 
cipitated by  alkali  from  the  u(|ueou8  solution  of  its  hydrochloride; 
the  picrate  formed  yellow,  hair-like  needles  molting  at  149 — 150° 
(corr.). 

Thiocarbanilide,  when  healiid  with  ethyl  chlorocarboiiate,  affords  a 
carbethoxy-dorivative  melting  at  95°,  which  is  non-basic  and  appears 
to  have  the  constitution   NHPh'CS'NPh'CO.^Et  (Seidel,  J.  j/r.  Chem., 
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1885,   32,   262);  the  methyl  homologue  crystallises  from    alcohol  ia 
white  needles  melting  at  105°. 

Experiments  conducted  in  the  cold  led  to  results  entirely  different 
from  those  just  mentioned ;  thus,  methyl  chlorocarbonate,  when 
allowed  to  remain  in  contact  with  finely-powdered,  monosubstituted 
thioureas,  gradually  reacted,  without  evolution  of  gas,  to  form  addi- 
tive products  ;  these  substances,  which  dissolved  freely  in  water,  yield- 
ing very  acid  solutions,  proved  to  be  hydrochlorides.  By  neutralising 
with  alkali,  or  even  by  prolonged  boiling  of  their  aqueous  solutions, 
the  acid  could  be  readily  withdrawn,  thereby  leaving  crystalline 
solids,  sparingly  soluble  in  water  and  melting,  with  decomposition, 
at   relatively   high    temperatures. 

The  following  compounds  of  this  class  are  described  : 

Methyl  j)he7iylthio-ij/-allophanate,  NHPh"C(NH)*S'C02Me,  brilliant 
prisma,  m.  p.  166 — 167°  (corr.)  ;  methyl  \)-tolylthio-\p-alloplumate, 
NH(C7H7)-C(NH)-S-C02Me,  flattened,  white  prisms,  m.  p.  175—176° 
(corr.) ;  methyl  o-tolylthio-^-alloj}hanate,  colourless  prisms,  m.  p. 
175— 17 6°  (corr.). 

Thiourea  itself  also  affords,  with  chlorocarbonatetJ,  two  distinct 
classes  of  derivatives. 

Ethyl  thio-\j/-cdlophanate,  Nll2'C(NH)'S'C02Et,  is  formed  when 
thiourea  and  ethyl  chlorocarbonate  are  very  cautiously  warmed  in 
presence  of  benzene  or,  preferably,  absolute  alcohol,  or  by  adding 
carbonyl  chloride,  in  toluene,  to  thiourea  suspended  in  absolute 
alcohol ;  its  hydrochloride  forms  beautiful,  transparent  octahedra 
melting  at  116—117°  with  effervescence,  due  to  the  escape  of  carbon 
dioxide  j  the  fusion  product,  a  viscid  syrup  which  appears  to  be  iden- 
tical with  that  obtained  by  heating  thiourea  with  the  chlorocarbonate", 
is  the  hydrochloride  of  ethyl  iminothiocarbainate,  NHo'C(NH)*SEt. 

Methyl  thio-\p-allopha,iuite,  like  the  ethyl  homologue,  is  readily  soluble 
in  water ;  its  hydrochloride  forms  a  white,  crystalline  powder,  which 
melts  at  89 — 90°  with  effervescence  and  is  thus  converted  into  methyl 
iminothiocarhamate  hydrochloride,  NH2*C(NH)*SMe,HCl ;  this  product, 
when  obtained  by  heating  thiourea  and  methyl  chlorocarbonate  in 
preseDce  of  benzene,  separates  as  an  oil,  which  subsequently  changes 
to  a  crystalline  solid  melting  at  59 — 60°.  Both  this  and  the  corre- 
sponding ethyl  derivative  give  mercaptan  with  cold  alkali  hydroxides, 
and  yellow  precipitates  with  alkaline  lead  and  silver  salts;  the  thio-i/r- 
allophanic  compounds,  on  the  other  hand,  yield  no  mercaptan  with 
alkali,  and  ai'e  simply  desulphurised  by  treatment  with  the  metallic 
salts. 
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56.  "Derivatives   of   o-aminobenzophenone   and  jti-aminobenzo- 
phenone."    By  F.  D.  Chattaway. 

Considerable  quantities  of  o-aniinobenzophenone  and  ^j-aminobenzo- 
phenone  baving  been  prepared  in  an  investigation  of  tbe  transforma- 
tion of  dibenzanilide  into  these  substances  (this  vol.,  57),  a  number 
of  their  nitrogen  halogen  derivatives  have  been  studied.  These  are 
formed  by  the  action  of  aqueous  hypochlorous  or  hypobromous  acid  on 
the  acylaminobenzophenones  dissolved  in  alcohol,  but  in  order  to  obtain 
products  that  can  be  crystallised  it  is  necessary  to  work  at  a  low  tem- 
perature and  to  guard  carefully  against  any  liberation  of  free  halogen. 
The  nitrogen  halogen  derivative  can  be  extracted  with  chloroform  and 
recrystallised  from  light  petroleum  or  a  mixture  of  this  and  the  pre- 
ceding solvent. 

Acetyl-ockloroaminobenzoplienone,  Ph'CO'OgH^'NClAc,  colourless, 
flattened  prisms  with  domed  ends,  m.  p.  102°;  acetyl-o-hromoamhio- 
benzophenone,  Ph'CO'CgH^'NBrAc,  short,  transparent,  yellow  prisms-, 
m.  p.  1 2 1  ° ;  po'opionyl-o-chloroaminohenzopJienone,  Ph  •  CO  •  C^H^  •  NCI*  COEt, 
clusters  of  colourless,  flattened  prisms,  m.  p.  107°;  propionyl-o-h'omo- 
aminobenzophenone,  clusters  of  yellow  plates,  m.  p.  90° ;  benzoyl- o-chloro- 
aminobenzophenone,  Ph'CO'CgH^'NCl'COPh,  colourless,  rhombic  plates, 
m.  p.  98°. 

Acetyl-^chloroaininobenzophenone,  groups  of  coloui-less,  slender,  flat- 
tened plates,  m.  p.  124°;  acetyl-p-broTnoaminobenzophetione,  groups  of 
pale  yellow,  six-sided  plates,  m.  p.  151°;  jrropionijl-'p-ammobenzophenone, 
colourless,  elongated  plates,  m.  p.  139°;  propionyl-p-chloroamijiobenzo- 
phenone,  colourless,  flattened  prisms,  m.p.  129° ;  2^opionyl-p-bromoamino- 
henzophenone,  Ph-CO-CeH^-NBr-COEt,  pale  yellow  plates,  m.  p.  123°  ; 
benzoyl-yy-chlcn'oamiiiobenzoplisnone,  clusters  of  colourless  plates,  m.  p. 
107°;  benzoyl-p-bromoaminobenzophenone,  clusters  of  yellow,  rhombic 
plates,  m.  p.  93°. 

The  transformation  which  occurs  when  these  substituted  nitrogen 
chlorides  and  bromides  are  heated  above  their  melting  points  is 
accompanied  by  considerable  decomposition,  and  dark,  impure  products 
are  obtained.  When  the  compounds  are  dissolved  in  acetic  acid  and 
warmed,  the  halogen  passes  from  the  nitrogen  into  the  ring  in  the 
usual  manner. 


57.  "  Action  of  caustic  alkalis  on  cinnamic  acid  dibromide  and  its 
esters."     By  J.  J.  Sudborough  and  K.  J.  Thompson. 

(iood  yieldH  of  a-bromocinnamic  and  a-bronioaZ/yoimianiic;  acids  may 
be  obtained  under  Huitublo  conditions  by  the  action  of  caustic  alkalis  on 
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cinnamic  acid  dibromide  and  its  esters.  The  relative  amounts  of  the 
two  acids  produced  depend  mainly  on  the  employment  either  of  the 
acid  dibromide  or  of  an  ester,  and,  to  a  less  extent,  on  the  alkali  and 
the  solvent;  the  yield  of  a-bromo-acid  (m.  p.  131°)  is  always  greater 
when  an  ester  is  employed.  In  no  case  has  it  been  found  possible  to 
obtain  only  the  normal  product,  namely,  a-bromoa^/ocinnamic  acid. 
The  two  acids  are  readily  separated  by  the  aid  of  their  barium  salts. 
A  bye-product  often  obtained  is  (o-bromocinnamene,  CHPh'.CHBr, 
and  this  appears  to  be  a  primary  decomposition  product  of  the  acid  di- 
bromide, and  is  therefore  not  obtained  indirectly  from  one  or  the  other 
of  the  a-bromo-acids,  as  stated  by  Barish.  The  addition  of  bromine  to 
ethyl  cinnamate  and  the  transformation  of  the  alio-a,cid  into  the 
a-bromo-acid  have  also  been  studied. 


58.  "The  composition  of  Caro's  acid."     By  T.  S.  Price. 

Armstrong  and  Lowry  {Proc.  Roy.  Soc,  1902,  70,  94)  have  shown 
that,  in  dilute  solution,  Caro's  acid  is  to  be  represented  either  by  the 
formula  HgSgO^,  assuming  that  the  acid  is  dibasic,  or  by  HgSOj  if  the 
compound  is  regarded  as  monobasic.  Since  this  conclusion  is  opposed 
to  the  results  formerly  obtained  by  the  author  {Ber.,  1902,  35,  292), 
a  new  series  of  experiments  on  the  increase  of  acidity  has  been  under- 
taken, and  the  revised  data  now  agree  with  the  results  of  these 
investigators,  although  the  method  employed  in  the  author's  experi- 
ments was  less  accui-ate. 

The  increase  in  acidity  was  formerly  estimated  by  means  of  barium 
hydroxide  solution,  but  Caro's  acid,  when  neutralised  by  this  alkali,  is 
decomposed,  1  mol.  of  H.^S^O.j  giving  rise  to  2  mols.  of  H^SO^,  so 
that  the  actual  increase  is  twice  the  calculated  quantity.  If  sodium 
hydroxide  is  employed,  the  acid  is  not  decomposed,  and  the  normal 
increase  in  acidity  is  indicated. 

This  difference  in  the  behaviour  of  the  two  alkalis  is  also  suggested 
by  a  determination  of  the  ratio  of  iodine  equivalent  to  increase  in 
acidity,  the  mean  values  found  being  4-74  and  2*75  for  sodium  hydr- 
oxide and  barium  hydroxide  respectively.  The  deviation  from  the 
corresponding  theoretical  numbers  (5'18  and  2-59)  is  probably  due  to 
experimental  errors. 
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Armsby,  Henry  Prentiss.  The  principles  of  animal  nutrition  with 
special  reference  to  the  nutrition  of  farm  animals.  New  York  and 
London  1903.  From  the  Publishers. 

Chemical  Technology  or  Chemistry  in  its  applications  to  arts  and 
manufactures,  with  which  is  incorporated  Richardson  and  Watts' 
Chemical  Technology.  Edited  by  Charles  Edward  Groves  and 
William  Thorp.  Vol.. III.  Gas  lighting,  by  Charles  Hunt.  ill. 
London  1900.  From  the  Publisherts. 

Chemical  Technology  or  Chemistry  in  its  applications  to  arts  and 
manufactures,  with  which  is  incorporated  Richardson  and  Watts' 
Chemical  Technology.  Vol.  IV."  Edited  by  William  Joseph  Dibdin. 
Electric  lighting,  by  A.  G.  Cooke,  Photometry  by  William  Joseph 
Dibdin.     ill.     London  1903.  From  the  Publishers. 

Sprengel,  Hermann.  The  discovery  of  picric  acid  (Melinite, 
Lyddite)  "  as  a  powerful  explosive  "  and  of  cumulative  detonation  with 
its  bearing  on  wet  guncotton.     Second  edition.     London  1903. 

From  the  Author. 

Hoff,  Henricus  Jacobus  van't.  Vorlesungen  Uber  theoretische  und 
physikalische  chemie.  Zweites  Heft.  Die  chemische  Statik.  2ud  ed. 
ill.     Braunschweig  1903.  From  the  Author. 

//.  By  Purchase. 

Buchner,  Eduard,  Buchuer,  Hans,  and  Hahu,  Martin.  Die  Zymaso- 
garung,  Untersuchungen  iibor  den  Inhalt  dor  Hefe/.ellou  und  die 
biologische  Seite  des  Garungsproblems.     Miinchen  1903. 

Lassar-Cohn,    .       Arbeitsmethoden    fUr    organisch-chemischo 

L%boratorien,  ein  Handbuch  fiir  Chemiker,  Mediziner,  und  Pharma- 
zeuten.     3rd  ed.     Hamburg  1902. 

Yogi,  August  Emil.  Die  wichtigsten  vegetabilischen  Nahrungs- 
und   Oenuss-mittel,   mit    besouderer    Boriicksichtiguug    der    mikro- 


109 

skopischen    (Jabersuchung  auf  ihre  Ejhtheit,  ibre   Veruoreinigiingea 
und  Verfalschungen.     ill.     Berlin  1899. 

Friihling,  Robert,  Anleitung  zur  Untersuchung  der  fiir  die  Zucker- 
industrie  in  betracht  kommenden  Rohmaterialien,  Produkte,  Neben- 
produkte,  und  Hilfssubstanzen.  6th  edition,  ill.  pp.  xxi — 505. 
Braunschweig  1903. 

Lindner,  Paul.  Atlas  der  mikroskopischen  Grundlagen  der 
Garangskunde  mit  besonderer  Beriicksichtigung  der  biologischen 
Betriebskontrolle.     Ill    Tafeln  mit  418  Eiuzelbildern.    Berlin  1903. 

Borcher-s,  Wilhelm.  Das  neue  lustitut  fur  Metallhiittenwesen  und 
Elektrometallurgie  an  der  koniglichen  technischen  Hochschule  zu 
Aachen  (Abschnitt.     Elektrische   Messinstrumente).     Halle  1903. 

Borchers,  Wilhelm.  Elektro-Metallurgie  des  Nickels,  ill.  (being 
part  of  Bd.  VI.  Monographieu  iiber  angewandte  Elektrochemie. 
Halle  1903. 

Roesler,  Leonhard.  Mittheilungen  iiber  die  Arbeiten  der  K.K. 
chemisch-physiologischen  Versuchs-station  fiir  Wein-  und  Ostbau  zu 
Klosterneuburg  bei  Wien  bis  Ende  Juli  1902.  Heft.  VI.  ill.  Wien 
u.  Leipzig  1902. 

Glasgow.  Corporation  Water  Works.  Reports  on  the  supply  of 
water  to  the  city.     1853 — 1855. 


At  the  next  ordinary  meetiug,  on  Wednesday,  April  22nd,  at 
6.30  p.m.,  tbere  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated : 

"  The  velocity  and  mechanism  of  the  reaction  between  potassium 
ferricyanide  and  potassium  iodide  in  neutral  aqueous  solution."     By 

F.  G.  Donnan  and  R.  de  Rossignol. 

"  A  microscopic  method  of  determining  molecular  weights."     By 

G.  Bai'ger. 

"  Note  on  the  spectrum  of  pilocarpine  nitrate."    By  W.  N.  Hartley. 
"  Isomeric  change  of  dipropionanilide  into  propionyl-/>aminopropio- 
phenoue."     By  F.  D.  Chattaway. 
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CERTIFICATES   OF   CANDIDATES    FOR    ELECTION 
AT   THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  *'  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Wednesday,  April  22nd,  1903. 


Adshead,  Henry  Guest, 

Heysham,  Wimbledon  Park,  Wimbledon. 
Analytical  Chemist.     Analytical  Chemist  and  Assayer.      b'our  years 
assistant  to  Mr.  Leo  Taylor,  F.I.C.,  Public  Analyst.     Four  years  chief 
assistant  to  Mr.  J.   P.  Norman,   F.C.S.     Gas   Examiner   under   the 
London  County  Council. 

John  P.  Norman.  J.  U.  Coste. 

Charles  Watson.  Otto  Hehner. 

Frank  Clowes.  U.  Royal  Davoson. 

R.  Grimwood.  Arthur  J.  Stare//. 

Alton,  William  Lester  St.  John, 

Dungarvan,  Putney  Heath,  S.W. 
Chemical  Student.  Associate  of  the  Institute  of  Chemistry.  Student 
at  University  College,  Gower  Street,  W.C.     I  desire  the  publications 
of  the  Society. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

J.  Norman  Collie.  Morris  W.  Travers. 

F.  G.  Donnan. 

Atkinson,  Harford  Montgomery, 

32,  BagDall  Road,  Milton,  Staffordshiro. 
Chemist     to    the    Britisli    Aluminium   Co.,    Ltd.  (Milton     Works). 
btudied  Chemistry  at  University  College,  Aberystwyth,  and  graduated 
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B.Sc,  London  Univ.  Worked  for  two  years  at  Gottingen  Univ.  under 
Prof.  Wallach,  and  gained  the  Dr.  degree  with  a  Thesis  entitled 
"  Beitrage  zur  Kenntniss  der  Oxaline."  Worked  for  the  British 
Aluminium  Co.  at  Larne  and  Milton. 

Arthur  W.  Warrington.  Edgar  Neumann. 

H.  Lloyd  Snape.  J.  J.  Sudhorough, 

J.  Alan  Murray.  U.  P.  Bell. 

Bibby,  R.  Gordon, 

New  College,  Oxford. 
Studying  Chemistry  for  Final  Honour  Schools,  Oxford,  and  proposing 
to  read  for  the  Bar. 

William  Odling.  J.  E.  Marsh. 

W.  W.  Fisher.  H.  L.  Bowman. 

John  Watts.  Henry  A.  Miers. 

V.  H.  Veley.  A.  F.  Walden. 

Blackshaw,  George  Neville, 

Agricultural  College,  Aspatria,  Cumberland. 
Lecturer   in  Chemistry.      Graduate   (B.Sc.)   of    the    University  of 
Wales.     Since  January,  1902,  Lecturer  in   General  and   Agricultural 
Chemistry  at  the  Agricultural  College,  Aspatria,  Cumberland. 

Alexander  Lauder.  John  Frank  Blackshaw. 

John  Golding.  Chapman  Jones. 

M.  J.  It.  JJunstan. 

Calvert,  Harry  Thornton, 

West  Hiding  of  Yorkshire  Rivers  Board. 
Chief  Chemical  Assistant  to  West  Riding  of  Yorkshire  Rivers 
Board.  Joint  author  of  various  papers  in  Proc.  and  7Vans.  Chem.  Soc., 
1896,  1898,  1900,  1901.  Author  of  "  Die  Dielectricitiitsconstante  des 
Wasserstoffsuperoxyds "  (Annalen  der  Phi/sik,  1900,  4,  I,  p.  483); 
"  Die  Alkalisalze  des  Hydroperoxyds  "  {Zeitschr.  f.  phys.  Chem.,  38, 
5,  1901,  p.  513),  &c.  Late  1851  Exhibition  Scholar  (1898—1901). 
Late  Demonstrator  in  Chemistry  at  the  Yorkshire  College,  Leeds. 
B.Sc.  (Vict.)  Hons.  in^  Chemistry.  Ph.D.  (Leipzig  University). 
A.LC. 

Arthur  Smithells.  I.  Patchett. 

J.  B.  Cohen.  H.  M.  Dawson. 

A.  Turnbull.  Thomas  Fairley. 

Caudwell,  Ben, 

28,  WigfuU  Road,  Sheffield 
Student.  B.A.  (London),  1895.    Have  been  Schoolmaster  (secondary). 
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At  present  studying  Chemistry  at  University  College,  Sheffield.     Am 
desirous  of  obtaining  the  publications  of  the  Society. 

W.  Carleton  Williams.  Percy  P.  Phillips. 

George  Young.  Ernest  Witham. 

William  H.  Gates.  S.  Irwin  Crookes. 


Divine,  Thomas, 

11,  Spencer  Place,  Roundhay  Road,  Leeds. 
Medical  Practitioner.    M.B.,  CM.  (Glasgow).    Student  of  Chemistry, 
Glasgow  University,  and  at  Yorkshire  College,  Leeds.     Interested  in 
Public    Health,    and    desirous   of    keeping   in  touch  with    Chemical 
Investigation, 

T.  Stratford  Logan.  H.  D.  Dakin. 

H.  M.  Dawson.  J.  B.  Leathes. 

R.  H.  Adera  Plimmer. 


Eastwood,  Arthur  Wilham, 

Newton  College,  S.  Devon. 
B.A.  (Camb.).     Teacher  of  Chemistry  at  above  College.     Desirous 
of  obtaining  the  literature  of  the  Society. 

F.  W.  Dootson.  R.  H.  Adie. 

K.  C.  Browning.  T.  B.  Wood. 

R.  A.  Berry. 

Edgerton,  John  Percy, 

39,  White  Hart  Lane,  Barnes,  S.W. 
Analytical  Chemist,  Assayer,  and  Gas  Examiner.  1  was  Assistant 
for  three  years  to  Leo  Taylor,  Esq.,  F.I.C.,  Public  Analyst  and 
Assayer  ;  for  1  year  in  the  laboratory  of  the  Sheffield  United  Gas 
Light  Co. ;  for  Zh  years  to  W.  C.  Young,  Esq.,  F.I.C.,  F.C.S.,  Public 
Analyst.  I  am  Gas  Examiner  under  the  London  Council ;  to  the 
Urban  District  Council  of  Suiibury-on-Thames,  and  to  the  Brentford 
Gas  Co. 

John  T.  Sheard.  J.  \\.  Coste. 

John  W.  Heath.  Vivian  B.  Lewes. 

Robert  N.  Lennox.  James  D.  Kettle. 

R.  Grim  wood.  E.  T.  Shelbourn. 

Frank  Clowes.  Win.  Jno.  Livinyston. 

Fletcher,  Alan, 

132,  Holland  Road    Kensington,  W. 
iieMarch  OhomiHt.     For  three  years  student  in  Chemical  Depart* 
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ment  at  Royal  College  of  Science.     Now^  Chemist  in  the  laboratory  of 
Messrs.  Oppenheimer,  Son,  and  Co. 

William  A.  Tilden.  H.  Burrows. 

W.  Palmer  Wynne.  G.  T.  Morgan. 

M.  O.  Forster.  «.  S.  Newth. 


Gough,  Henry, 

c/o  John  Lovibond  and  Sons,  Limited,  Greenwich,  S.E. 
Brewer  and  Analyst.  Have  obtained  the  Hons.  Certificate  and  also 
the  1st  Prize  and  Silver  Medal  of  the  City  and  Guilds  for  brewing. 
Have  passed  examinations  in  chemistry  under  the  Board  of  Educa- 
tion. A  student  for  three  and  a  half  years  in  the  Brewing  Depart- 
ment of  the  Manchester  School  of  Technology.  A  former  student  in 
the  Manchester  Grammar  School. 

William  J.  Pope.  F.  S.  Sinnatt. 

Jas.  Grant.  S.  J.  Peachey, 

L.  G.  Radcliffe.  Francis  Jones. 


Howsam,  George, 

School  of  Science,  Art,  and  Technology,  Peterborough. 
Lecturer  in    Chemistry,  School  of    Science,    Art,  and  Technology, 
Peterborough.     Inter.  B.Sc.,  London,  First  Division.     Been  for    three 
_,ears  in  the  Laboratory    with  the   Public  Analyst  of  Borough   and 
County  Soke  of  Peterborough. 

William  Elborne.  Chapman  Jones. 

James  C.  Philip.  John  B.  Coppock. 

W.  Palmer  Wynne. 

Jones,  Alfred  Owen, 

18,  Queen's  Gardens,  Tetherdown,  Muswell  Hill. 
Student    of    Chemistry    for   three    years    at    University    College. 
Tuffnell   Scholar.      Am   leaving    College    to   take   up   a   position   as 
Works  Chemist,  and   wish  to  keep  informed  as  to   the    progress   of 
Chemical  Science. 

Edward  C.  Cyril  Baly.  Morris  W.  Travers. 

William  Ramsay.  J.  Norman  Collie. 

Samuel  Smiles. 

Kerr,  James  Stewart, 

The  Grove,  Ladywood  Road,  Birmingham. 
Science    Teacher.     A.R.C.Sc\    (London)    in    Chemistry.     Formerly 
Science  Teacher  at  Whitehead   Road,  Birmingham.     Science   Master, 
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Methodist  College,  Belfast.     Have  done,  and  am  doing,  work  on  the 
bleaching  of  farinaceous  foods. 

W.  Palmer  Wynne.  G.  T.  Morgan. 

M.  O.  Forster.  J.  0.  Philip. 

Chapman  Jones. 

Kirkby,  William, 

Winster  House,  Thornfield  Road,  Heaton  Moor,  Stockport. 
Analytical  Manufacturing  Chemist.     Lecturer  in  Pharmacognosy  in 
the  Owens  College  for   eleven  years.      Joint   author  of    "  Arsenical 
Poisoning  in  Beer  Drinkers."     Author  of  "  The  Evolution  of  Artificial 
Mineral  Waters." 

Wyndham  R.  Dunstan,  W.  H.  Perkin,  jun. 

Harold  B.  Dixon.  G.  H.  Bailey. 

W.  A.  Bone. 

Lock,  John  G-eorge  Collcutt, 

17,  Berners  Street,  Oxford  Street,  W. 
Engineering  Chemist.     In  evening  class  two  hours  a  week  during  six 
months  studying  Metallurgy  at  King's  College,  and  at  present  engaged 
at  Metallurgical  work.     Desirous  of  obtaining  best  current  chemical 
literature  and  use  of  Reference  Library. 

A.  K.  Huntington.  H.  A.  Thiersch. 

Arthur  C.  Claudet.  Francis  H.  Carr. 

C.  H.  Desch. 

Pond,  George  Gilbert, 

State  College,  Pennsylvania. 
Professor  of  General  Chemistry,  Pennsylvania  State  College.  Student 
at  Amherst  College,  1878 — 81 ;  Student  at  the  University  of  Goettin- 
gen,  1881 — 82  ;  Instructor  in  Chemistry,  Amherst  College,  1883 — 88; 
Received  degree  M. A.,  Amherst  College,  1884;  Student  at  the  Uni- 
versity of  Goettingen,  1  semestre,  1885 ;  Professor  of  Chemistry, 
The  Pennsylvania  State  College,  1888 ;  Received  degree,  Ph.D., 
Amherst  College,  1889 ;  Student  at  the  University  of  Berlin, 
1893—94;  Dean  of  the  School  of  Natural  Science,  The  Pennsylvania 
State  College,  1896.— 

Jas.  liewis  Howe.  F.  P.  Venable. 

Chas.  Baskerville.  Leonard  P.  Kinnicutt. 

Clifford  Richardson. 

Pitt,  Arthur  Ernest, 

66,  Abbott  Road,  Bromley,  E. 
Chemist.     Studied  Chemistry  and  Allied   Subjects   for  6  years  at 
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the  East  London  Teehnical  College  under  Professor  J,  T.  Hewitt, 
being  for  some  time  his  private  assistant.  Recipient  of  two  Special 
Grants  from  London  County  Council  for  Research  Work.  For  2-} 
years  Chemical  Assistant  to  F,  W.  Mott,  M.D.,  F.R.S.,  at  the  London 
County  Asylum's  Pathological  Laboratory  at  Claybury.  At  present 
Research  Chemist  in  Messrs.  W.  J.  Bush  &  Co.'s  Laboratory,  Hackney, 
E.  Joint  Author  in  the  following  communications  :  "  Phenetol  azo- 
phenols "  (Proc.  Chem.  Soc,  June,  1897).  "  Ueber  die  Salz-  und 
Hydrat-Bildung  der  Azophenole "  (Ber.  deut.  Gliem.  Gts.  Bd.,  31), 
"The  Condensiition  of  Oxalic  Acid  and  Resorcinol "  [Trans.  Chem. 
Soc,  1899). 

Edgar  S.  Barralet.  de  Bush. 

J.  T.  Hewitt.  O.  J.  Silberrad. 

J.  McCrae. 

Pitt,  Harold  Russell, 

8,  Church  Lane,  Charlton,  S.E. 
Chemist.  Second  Assistant  Chemist  and  Metallurgist  in  Royal 
Laboratory  Department,  Woolwich  Arsenal.  In  laboratory  of  H.  H. 
Smith,  Esq.,  F.I.C.,  for  twelve  years.  Lecturer  in  Chemistry  at 
Dartford  Technical  Institute.  Assistant  lecturer  in  Department  of 
Chemistry  and  Metallurgy,  Woolwich  Polytechnic,  under  J.  B.  Farlie, 
Esq.,  F.C.S.  Pupil  of  J.  B.  Farlie,  Esq.,  F.C.S.,  in  Itoyal  Arsenal  and 
Polytechnic  Science  Schools. 

J.  B.  Farlie.  W.  Lambert. 

R.  J.  Redding.  W.  Kellner. 

A.  H.  Mundey.  W.  If.  Deering. 

T.  II.  Dodd. 

Porter,  Robert  James, 

11,  Arlington  Street,  Hull. 
Schoolmaster.     Successes :     Board   of   Education,    Honours  Theor. 
Inorg,  Chem.  and  Honours  at  Inter.  So.  (Lond.).     But  chiefly  I  wish 
to  keep  up  to  date   in  knowledge  of  recent  work  in  all  branches  of 
Chemistry. 

Fras.  A.  Drake.  Thomas  Luxton. 

Tho8.  A.  Nightscales.  Arthur  Brooke. 

W.  H.  Temj»leman. 

Robertson,  Frederick, 

The  Hewan,  Bearsden,  Glasgow. 
Analytical  Chemist,    128,  Wellington  Street,   Glasgow.     Formerly 
Assistant   Chemist,  Anderson's   Medical   School,   Glasgow.     Lecturer 
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in  Chemistry,  Western  Medical  School,  Glasgow.    Analytical  Chemist 
and  Assayer. 

Edmxind  J.  Mills.  Thomas  Gray. 

W.  Shepperson.  G.  G.  Henderson. 

James  Robson. 


Robinson,  Archibald  Louis, 

40,  Trinity  College,   Dublin. 
Student.     First   Scholar   in    Experimental    Science    (Dub.    Univ.). 
Senior  Moderator  and  Large  Gold  Medallist  in  Experimental  Science 
(Dub.  Univ.).     B.A.  (Dub.  Univ.). 

J.  Emerson  Reynolds.  Wm.  Cecil  Ramsden. 

Emil  A.  Werner.  Ricliard  J.  Moss. 

W.  E.  Adenerj. 


Roose,  Fitzroy  Owen  Jonathan, 

Marlow,  Oxford  Road,  Bournemouth,  and  49,  Hill  Street,  May- 
fair,  W. 
Electrical  Engineer.  Associate  of  Institution  of  Electrical  Engineers. 
Passed  Examination  Advanced  Chemistry,  Science  and  Art  Dept. 
Assistant  Electrical  Engineer,  Corporation  of  Bournemouth.  Am 
anxious  to  keep  myself  abreast  of  the  modern  developments  of 
Physical  Chemistry,  particularly  that  bearing  on  Electricity,  to  obtain 
the  Journal  of  the  Society,  and  attend  its  meetings. 

Hugh  Erat  Harrison.  S.  Russell  Wells. 

W.  J.  Cousins.  M.  O.  Forster. 

Frank  E.  Weston. 


Sawdon,  Ernest  William,  B.Sc, 
2,  Esk  Terrace,  Wlntby. 
Science  Master  in  Friends'  School,  Saffron  Walden,   Essex.     Have 
been  engaged  in  teaching  since  September,  1898.     Bachelor  of  Science 
(Victoria),  1898.     Educated  Owens  College  (1895—1898). 

Harold  li.  Dixon.  D.  L.  Chapman. 

W.  H.  Perkin,  jun.  Norman  Smith. 

E.  D.  Walrond.  G.  H.  Bailey. 

W.  A.  Bone. 

Siddle,  George. 

MiddletonOno-Row,  R.S.O. 
Aualytical   Cbemitit.     2U  yMUrg'  experience  iu  Analytical  work  in 
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Iron    and    Steel    Works,    Chemical    and   Smelting    Works,   and   in 
Manufacturing  Chemistry, 

J.  E.  Stead.  G.  H.  Saniter. 

H.  Frankland.  C.  U.  Ridsdale. 

John  Pattinson. 


Stevens,  Montague  White, 

2,  Richmond  Place,  Ijillie  Road,  London,  S.W. 
Assistant  Chemist  with  Messrs.  Stanger  and  Blount  of  Broadway, 
Westminster.     3J  years  as  a  Student  at  Royal   College  of  Science, 
London,  chiefly  in  Chemistry.     A.R.C.Sc.  in  Chemistry  (June,  1902), 
A.LC.  (Jan.,  1903). 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  H.  Burrows. 

Chapman  Jones.  J.  C.  Philip. 

W.  Palmer  Wynne. 


Stevenson,  Henry  Edward, 

5,  Turner's  Road,  Bow,  London. 
Chemist.  For  six  years  a  student  at  the  East  London  Tech.  Coll., 
part  of  the  time  as  private  assistant  to  the  Professor,  Dr.  Hewitt.  For 
two  years  chemist  in  Messrs.  G.  Clark  &  Son's  Sugar  Works.  Now 
engaged  as  a  research  chemist  in  the  laboratory  of  Messrs.  W.  J.  Bush 
&  Co.,  Manufacturing  Chemists,  Hackney.  Joint  author  of  the 
following  papers  ;  (1)  The  Three  Chlorobenzeneazosalicylic  Acids 
{Trans,,  J.C.S.,  1896).  (2)  Ueber  eiuige  von  Wroblewski's  Brompara- 
toluidin  {Ber.,  1898).  (3)  Die  Einwirkung  von  a-Naphthylamin  auf 
Bromtoluolazogalicylsjiure  (5er.,  [1898],  29).  (4)  Notiz  iiber  Azophenin 
{Ber.,  1898). 

Edgar  S.  Barralet.  de  Bush. 

J.  T.  Hewitt.  0  J.  Silberrad. 

/.  McCrae. 


Welsford,  Giles  Hadden, 

6,  The  Orchard,  Blackheath,  S.E. 
Advanced  Student  of  Chemistry.     Now  working  in  the  Research 
Laboratory,    at  the   Central    Technical    College,    South    Kensington, 
under  Prof.  H.  E.  Armstrong. 

Henry  E.  Armstrong.  T.  Martin  Lowry. 

Gerald  T.  Moody.  Edward  W.  Lewis. 

William  A.  Davis.  William  Robertson. 
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"Wilkinson,  James  Bates,  M.D.,  CM.,  D.P.H., 
Town  Hall,  and  6,  Edward  Street,  Oldham. 
Medical  Officer  of  Health,  Oldham  County  Borough.    Superintendent 
to  Oldham  Sewage  Works.  Consulting  M.O.H.,  Hunts.  County  Council. 
Two  years  in  laboratory  of  F.  E.  Dembski,  B.A,,  late  Public  Analyst, 
Stamford,  St.  Ives,  and  Huntingdon.     Six  months'  Laboratory  Prac- 
tice, Owens   College,   Manchester.     Director  and   Supt.    of    Chemical 
Laboratory  at  the  Oldham  Sewage  Works  for  the  past  four  years. 
James  Robt.  Kaye.  Gilbert  J.  Fowler. 

Samuel  Rideal.  A.  S.  Wylie. 

William.  T.  Burgess. 

Wood,  William  Francis  John, 

Hazelhurst,  Doncaster  Road,  Barnsley. 
Chemist  and  Manager  of  Glass  Works,  B.Sc.  London  (1st  division), 
now  studying  for  1st  class  honours  B.Sc,  view  to  D.Sc,  London,  under 
F.  W.  Richardson,  F.I.C.,  of  Bradford.  1st  class  Honours  in  S.  and  A. 
Practical  Chemistry.  Qualified  Lecturer  under  County  Council  in 
Technical  Instruction  Classes  in  Chemistry,  Physics,  and  Geology. 
Have  lectured  3  years  and  at  present  'am  doing  so  under  Barnsley 
Technical  Instruction  Committee  in  Electricity.  Chemist  and  Manager 
of  Borough  Flint  Glass  Works,  Barnsley.  Three  years  student  of  F. 
W.  Richardson,  F.I.C.,  in  his  laboratories,  Bradford,  and  my  services 
were  acknowledged  in  certain  Papers.  One  on  Sulphites,  Sulphides, 
Sulphates,  and  Thiosulphates  in  J.S.C.I. 

F.  W.  Richardson.  Thomas  Fairley. 

G.  W.  Slatter.  Alfred  H.  Allen. 
H.  E.  Aykroyd.  B.  A.  Burrell. 

Worden,  Edward  Chancey, 

Millburn,  New  Jersey,  U.S.A. 
Chemist.  Graduate  in  Chemistry  and  in  Pharmacy,  University  of 
Michigan.  Chemist  at  the  Government  experiment  station,  Geneva, 
New  York,  1896 — 97.  Chemist  for  Boston  Artificial  [Leather  Co., 
Celluloid  Zapon  Co.,  and  Messrs.  Richards  and  Co.,  12  E.lSth  Street, 
New  York  City  and  Millburn,  N.J. 

Albert  B.  Proscott.  E.  G.  Lovo. 

Clifford  Richardson.  R.  A.  Woodcock. 

Peter  A.  Auaten. 
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CHEMICAL    SOCIETY. 


Vol.  19.  No.  265. 


Wednesday,  April  22nd,  1903.    Professor  W.  A.Tilden,  D.Sc.,F.R.S., 
President,  in  the  Chair. 


Messrs.  C.  H.  Lockitt,   A.  J.  Webb,  and    A.   H.  Scholefield  were 
formally  admitted  Fellows  of  the  Society. 


Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Henry  James  Aubrey,  The  Cross,  Worcester. 

George  Barger,  B.A.,  B.Sc,  50,  Guilford  Street,  W.C. 

Charles  Drake  Bibby,  69,  Queens  Road,  Twickenham, 

H.  J.  W.  Brennand,B.A.,M.B.,Ch.M.,203,  Macquarie  Street, Sydney. 

John  Christopher  Mann,  9,  Lambert  Street,  Hull. 
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A  ballot  for  the  election  of  Fellows  was  held  and   the   following 
were  subsequently  declared  duly  elected  : 


Henry  Guest  Adshead. 

"William  Lester  St.  John  Alton. 

Harford  Montgomery  Atkinson,  B.Sc. 

Robert  Gordon  Bibby. 

George  Neville  Blackshaw,  B.Sc. 

Harry  Thornton  Calvert,  B.Sc,  Ph.D. 

Ben  Caudwell,  B.A. 

Thomas  Divine,  M.B.,  CM. 

Arthur  William  Eastwood,  B.A. 

John  Percy  Edgerton. 

Alan  Fletcher. 

Henry  Gough. 

George  Howsam. 

Alfred  Owen  Jones. 

James  Stewart  Kerr. 

William  Kirkby. 


John  George  Collcutt  Lock. 

Arthur  Ernest  Pitt. 

Harold  Russell  Pitt. 

George  Gilbert  Pond,  Ph.D. 

Robert  James  Porter. 

Frederick  Robertson. 

Archibald  Louis  Robinson,  B.A. 

Fitzroy  Owen  Jonathan  Roose. 

Ernest  William  Sawdon,  B.Sc. 

George  Siddle. 

Montague  White  Stevens. 

Henry  Edward  Stevenson, 

Giles  Hadden  Welsford. 

James  Bates  Wilkinson,  M.D.,  C.M. 

William  Francis  John  Wood,  B.Sc. 

Edward  Chancey  Worden. 


Of  the  following  papers,  those  marked  *  were  read  : — 


*59.  "  The  velocity  and  mechanism  of  the  reaction  between  potassium 
ferricyanide  and  potassium  iodide  in  neutral  aqueous  solution." 
By  F.  G.  Donnan  and  R.  Le  Bossignol. 

When  potassium  iodide  and  ferricyanide  react  in  neutral  aqueous 
solution,  free  iodine  and  potassium  ferrocyanide  are  formed,  a  definite 
state  of  equilibrium  being  attained.  If  the  free  iodine  is  removed  as 
fast  as  it  is  formed  by  means  of  sodium  thiosulphate  solution,  the 
velocity  of  the  direct  reaction  can  be  investigated  by  a  method 
similar  to  that  employed  by  Harcourt  and  Esson  in  their  fundamental 
investigation  on  the  speed  of  chemical  reactions.  It  was  found  that 
the  reaction  proceeded  according  to  the  equation:  -dcjdt  =  kc^c,^^ 
where  Cj  =  concentration  of  ferricyanogen  ions,  and  Cj  =  concentration 
of  iodine  ions. 

The  simplest  interpretation  of  this  equation  is  that  the  primary 
reaction  involves  two  ferricyanogen  ions  and  three  iodine  ions  according 

to  the  equation :  2Fe(CN)(,   +    31   -   2Fe(CN)o   +  \. 

The  exponents  2  and  3  of  the  velocity-equation  were  determined  by 
Boparato  variations  of  the  ferricyanide  and  iodide  concentrations. 

The  foregoing  account  of  the  mechanism  of  the  reaction  does  not, 
however,  explain  all  the  oxporimontal  results,  inasmuch  as  it  gives  no 
explanatioti  of  the  peculiar  fact  that   although  the  reaction  appears  to 
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be  bimolecular  with  respect  to  the  ferricyanogen  ions  (the  concentration 
of  theiodineionsremaini^constant),  nevertheless,  the  velocitycoeflBcienfc 
varied  with  the  initial  concentration  of  the  potassium  ferricyanide. 

A  theory  which  appears  to  be  capable  of  giving  a  quantitative 
interpretation  of  all  the  observed  results  may  be  briefly  summarised 
as  follows  : 

1.  The  actual  reaction  is  assumed  to  occur  between  free  ferric  ions 

+++        —        ++       — 
and  iodine  ions  according  to  the  equation,  2Fe  +  31  =  2Fe  +  I3. 

2.  The  ferric  ions  in  question  are  assumed  to  result  from  an 
extremely  small  dissociation  of  the  ferricyanogen  ions  into  ferric  and 
cyanogen  ions. 

3.  The  degrees  of  dissociation  of  the  ferricyanogen  and  ferrocyanogen 
ions  are  assumed  to  be  the  same,  or  practically  the  same,  in  solutions 
containing  the  same  number  of  equivalents. 

Discussion. 

Sir  William  Eamsay  said  that  Mr.  Le  Rossignol's  reaction  was  the 
first  quinquemolecular  reaction  which,  so  far  as  he  knew,  had  been 
investigated.  It  might  appear  almost  incredible  that  free  iron  ions 
should  exist  in  a  solution  of  potassium  feri'icyanide,  but  it  must  be 
remembered  that  their  concentration  was  so  low  that  the  most  delicate 
tests  for  iron,  namely,  the  ferrocyanide  and  ferricyanide  reactions, 
failed  to  detect  them.  Mr.  Le  Rossignol  had  made  an  experiment  in 
which  he  had  electrolysed  some  potassium  ferrocyanide,  and  he  had 
obtained,  after  a  long  time,  a  deposition  of  metallic  iron  on  the 
cathode;  this,  of  course,  might  be  due  to  a  secondary  reaction,  but,  so 
far  as  it  went,  it  was  in  corroboration  of  the  theory. 


*60.  "A   microscopic  method   of  determining  molecular  weights. 
A  preliminary  note."    By  G.  Barger. 

When  two  solutions  of  equal  vapour  tensions,  produced  by  dissolv- 
ing two  substances  in  the  same  solvent,  are  left  in  a  closed  chamber, 
their  volumes  will  not  alter  after  the  chamber  has  become  saturated 
with  the  vapour  of  the  solvent.  If,  however,  the  vapour  tensions  are 
unequal,  the  solvent  will  distil  from  the  solution  with  the  greater 
vapour  tension  into  that  with  the  less. 

As  the  result  of  a  suggestion  by  Prof.  L.  Errera,  of  the  botanical 
laboratory  of  Brussels  University,  to  the  effect  that  this  principle 
might  be  used  for  determining  molecular  weights,  the  author  has 
elaborated  a  method,  which  apparently  differs  in  certain  essential 
features  from  those  hitherto  published,   and  is  briefly  as  follows  :  A 
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standard  solution  of  the  substance,  the  molecular  weight  of  which  is 
to  be  determined,  is  compared  with  a  number  or  standard  solutions  of 
a  substance  of  known  molecular  weight. 

Small  quantities  of  the  two  solu  tions  which  are  being  compared 
are  introduced  into  a  capillary  tube,  where  they  form  bi-concave,  discoid 
drops,  care  being  taken  to  use  the  solutions  alternately,  so  that  each 
drop  of  one  solution  is  enclosed  between  two  drops  of  the  other.  The 
capillary  tube  is  then  sealed  at  both  ends,  and  the  length  of  each 
drop  is  measured  under  the  low  power  of  a  microscope  with  the  aid  of 
an  eye-piece  micrometer.  After  a  few  hours,  or  a  day,  the  measure- 
ment is  repeated,  when,  if  the  vapour  tensions  of  the  two  solutions 
are  unequal,  the  drops  of  one  series  are  found  to  have  increased  in 
size,  whilst  the  others  have  correspondingly  diminished. 

By  using  standard  solutions  of  various  strengths,  an  approximate 
value  for  the  molecular  weight  is  obtained,  the  limit  of  accuracy 
attained  at  present  being  about  10  per  cent. 

The  method  will  undoubtedly  be  useful  in  deciding  between 
multiples  of  an  empirical  formula  in  those  cases  where  ebullioscopic 
methods  are  not  available. 


*61.  "  Note  on  the  spectrum  of  pilocarpine  nitrate." 
By  W.  N.  Hartley. 

In  the  current  number  of  the  Transactions,  p.  452,  there  is  a 
representation  of  the  absorption  curve  of  pilocarpine  nitrate  as  deter- 
mined by  Professor  Dob  hie. 

In  the  author's  opinion,  the  curve  is  that  characteristic  of  nitric 
acid,  and  is  only  indirectly  associated  with  pilocarpine,  certainly  not 
belonging,  or  peculiar  to,  this  alkaloid.  On  comparing  the  diagram 
with  the  curve  common  to  nitric  acid  and  potassium  nitrate  {2'rans., 
1902,  81,  558),  the  similarity  is  easily  recognised. 

Although  there  are  slight  differences  of  detail  in  the  absorption 
band,  these  are  due  to  the  recorded  measurements  not  being  made  at 
exactly  the  same  points  or  with  solutions  of  the  same  concoutratiou, 
and  also  in  part  to  a  slight  modification  of  the  nitric  acid  curve 
caused  by  the  pilocarpine  molecule. 

Pilocarpine,  if  examined  by  itself  or  as  a  salt  of  any  diactinic 
acid  such  as  hydrochloric,  acetic,  or  sulphuric  acid,  will  bo  found  to 
exhibit  no  absorption  band. 

This  may  bo  predicted  both  from  the  fact  that  pilocarpine  nitrate 
iH  highly  diactinic,  and  that  stronger  solutions  than  are  usually  em- 
ployed v.'oro  necessary  in  order  to  obtain  clear  indications  of  the 
abBorption  baud,  aud  also  from  the  composition  and  structure  of  the 


128 

molecule,  the  evidence  for  which  is  adduced  by  Dr.  Jowett.  It  is 
probable  that  pilocarpine  and  isopilocarpine  are  not  structurally 
different,  although  the  manner  in  which  they  were  examined  does  not 
justify  the  conclusion  that  their  absorption  curves  are  identical.  It 
is  not  safe  to  draw  inferences  from  solutions  of  nitrates  of  the  alkaloids, 
particularly  when  the  bases  themselves  exert  but  little  absorption. 
In  such  cases,  a  more  searching  examination  might  disclose  differences 
between  the  alkaloids.  As  the  communication  neither  refers  to  the 
existence  of  the  absorption  band  of  nitric  acid  nor  contains  evi- 
dence of  the  absorption  caused  by  pilocarpine  and  of  taopilocarpine 
alone  or  in  combination  with  a  highly  diactinic  acid,  it  might  be  sup- 
posed from  a  study  of  the  paper  that  pilocarpine  was  characterised  by 
an  absorption  band,  but  this  is  certainly  not  the  case.  It  is  evident 
that,  as  with  caffeine,  digitaline,  and  similar  alkaloids  {Phil.  Trans. y 
1885,  176,  471),  the  structure  of  pilocarpine  does  not  confer  on  the 
base  any  peculiar  absorptive  power  or  selective  absorption. 

Discussion. 

Dr.  DoBBiE  said  that  the  purpose  of  Professor  Hartley's  note  was 
not  to  call  in  question  the  validity  of  the  conclusion  that  pilocarpine 
and  isopilocarpine  are  probably  isomerides,  which  had  been  based  on 
the  comparison  of  their  nitrates,  but  to  point  out  that  no  information 
as  to  the  chemical  structure  of  these  bases  could  be  derived  from  the 
fact  that  concentrated  solutions  of  their  nitrates  showed  a  well-marked 
absorption  band. 

Such  bands  are  usually,  in  the  case  of  organic  compounds,  associated 
with  the  possession  of  a  benzeuoid,  pyridine,  or  similar  nucleus,  but> 
inasmuch  as  nitric  acid  itself  in  concentrated  solution  gives  a  well- 
marked  absorption  band,  the  presence  of  a  band  in  the  nitrates  exam- 
ined afforded  no  evidence  of  the  presence  of  such  a  nucleus  in  the 
alkaloids.  The  band  of  pilocarpine,  and  of  wopilocarpine  nitrate, 
occupies  the  same  position,  and  is  very  similar  to,  without  being 
actually  identical  with,  the  baud  of  nitric  acid.  Professor  Hartley 
regards  it  as  the  band  of  nitric  acid  modified  by  the  presence  of  the 
alkaloid.  It  is  this  modification  of  the  band  which  is  of  importance 
in  x'elation  to  the  comparison  between  pilocarpine  and  isupiiocarpiue, 
instituted  in  Dr.  Jowett's  paper.  Since  the  modification  is  exactly  the 
same  in  both  cases,  the  conclusion  that  pilocarpine  and  wopilocarpine 
must  have  the  same  chemical  structure  remains  unaffected. 

In  this  case,  it  was  necessary  to  use  concentrated  solutions  of  the 
nitrates  for  the  investigation,  because  it  was  found  impossible  to 
obtain  satisfactory  solutions  of  the  free  bases. 

In  the  case  of  alkaloids  of  high  molecular  weight,  such  as  berberine. 
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the  absorption  spectra  of  dilute  solutions  of  the  nitrate  are  practically 
the  same  as  those  of  the  chloride,  and  wholly  different  from  the  spectra 
of  nitric  acid.  Professor  Hartley's  caution  as  to  the  employment  of 
nitrates  in  the  investigation  of  chemical  structure  by  the  spectroscopic 
method  applies,  therefore,  more  particularly  to  those  highly  diactinic 
substances,  which,  like  pilocarpine,  have  comparatively  low  molecular 
weights. 

62.  "Isomeric  change  of  dipropionanilide  into  propionyl-;^-aniino- 
propiophenone."    By  F.  L.  Chattaway. 

Under  the  influence  of  various  reagents,  dipropionanilide,  like 
diacetanilide  and  dibenzanilide,  undergoes  transformation  into  pro- 
pionyl-j3-aminopropiophenone  : 

N(CO-C2H5)2  NH-CO-C.Hg 

CO-CaHg 

Although  the  o-derivative  is  piobably  also  formed  in  small  amount, 
only  the  7>derivative  can  be  isolated  in  quantity.  As  a  catalytic 
agent,  zinc  chloride  gives  the  best  yield,  but  hydrogen  chloride  is  also 
applicable,  the  transformation  being  most  readily  effected  by  heating 
propionanilide  dissolved  in  an  equivalent  amount  of  propionic 
anhydride  with  about  one-third  its  weight  of  dry  powdered  zinc 
chloride  for  12  to  16  hours  at  140—150°. 

The  px'oduct,  after  hydrolysis  with  alcoholic  hydrogen  chloride,  is 
rendered  alkaline  and  distilled  in  steam,  the  ^;-aminopropioplienone 
separating  from  the  residual  solution  in  reddish-yellow  plates  (yield*=  50 
per  cent.).  The  base,  which  is  obtained  colourless  by  crystallisation  from 
alcohol  or  chloroform,  separates  in  flattened  rhombs  (m.  p.  142°) ;  its 
acetyl  derivative  forms  colourless,  hexagonal  prisms  (m.  p.  175°). 
Kuuckell  (Her.,  1900,  33,  2641)  describes  these  compounds  as  crystal- 
lising in  yellow  needles  melting  respectively  at  140°  and  161°. 

^•Aviinopropiophenoiie  sulphate,  {G,^\J^'GO'G^\\^•'^ll.^.^,\\^0^,  a 
sparingly  soluble  salt,  forms  anhydrous,  colourless  plates  which 
become  red  and  decompose  at  223° ;  the  platinicldoride, 

(C,l]5-CO-C;iI,-NH3)2.H2PtC\. 
forms  small,  orange- coloured  needles. 

p-A  cdylchloroainiuojn'opiophenoiiey  C.^  I  f  j*  CO*C„  H\,  •  N  CI  A  c,  colourless 
platen,    ni.   p.    75^;    \}-acetijlbrotnonmin(qyrojdophcnone,    short,     yellow 
prisms,  m.  p.  115°;  yjiropionylaminojn'opiophenone, 
C2lJj,-C0-CulI,-NJl-C0-Uj,Uj, 
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slender,  colourless  prisms,  m.  p.  153°;  p-propioni/lc/Uoroaminopi'opio- 
phenone,  CgHg'CO'CgH^'NCl'CO'CgHji,  colourless  plates,  m.  p.  80°  ; 
p-propioni/lb)'0'moaminop'opiop/ienone,  paleyeDow,  elongated  plates,  m.  p. 
120°;  \)-henzoylaminopropiophenone,  Q^.^'GO-Cf^l^'^H'GO'Vh^  thin, 
colourless,  elongated  plates,  m,  p.  190°;  p-benzoi/lc/tloroaminopropio- 
phenone,  C^Hg-CO-CgH^-NCl-CO-Ph,  colourless  plates,  m.  p.  70°; 
Tp-benzoylhromoaminopropiophenone,  bright  yellow,  rhombic  plates,  m.  p, 
111°. 

When  heated  quickly,  the  nitrogen  halogen  derivatives  all  undergo 
transformation  at  about  200 — 230°  with  much  decomposition. 

63.  "  Note  on  the  formation  of  di-  and  hexa-methylammonio-cadmium 
chlorides."     By  W.  R.  Lang. 

Dry  methylamine  and  cadmium  chloride  react  at  —  11°,  but  not  at 
-  80°,  to  form  a  white  powder,  corresponding  with  the  formula 
CdClg.eCHg-NHg.  When  heated  to  100°,  a  stable  substance  is  obtained 
having  the  composition  CdCl2,2CH3'NH2,  it.s  decomposition  is  not 
complete  at  300°. 


ADDITIONS  TO  THE  LIBRARY. 

//.  By  Purchase. 

Glaser,  Christopher.  The  Compleat  Chymist,  or  a  New  Treatise  of 
Chymistry.  Teaching  by  a  short  and  easy  method  all  its  most  necessary 
Preparations.  Written  in  French  by  Christopher  Glaser,  Apothecary 
in  Ordinary  to  the  French  King,  and  the  Duke  of  Orleans.  And  from 
the  fourth  Edition,  Revised  and  Augmented  by  the  Author.  Now 
faithfully  Englished  by  a  Fellow  of  the  Royal  Society.  Illustrated 
with  Copper  Plates.     London  1677. 

///.  Pamphlets. 

Bull,  Irving  C.  On  the  determination  of  lead  in  ores.  (From  Vie 
School  of  Mines  Quarterly,  1902,  23,  p.  348.) 

Cutolo,  Alessandro.  Sulla  ricerca  delle  .sostanze  coloranti 
artificiali  negli  alimenti  in  decomposizione.  {From  the  Bull.  Soc.  Nat. 
Napoli,  15,  1901.) 

Brodo  di  sangue  (nuovo  terrene  di  cultura).     {From  the  Bull. 

Soc.  Nat.  Napoli,  16,  1902.) 
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Doane,  Charles  F.,  and  Price,  T.  M.  Tho  influence  of  preservatives 
upon  the  food  value  of  milk.  {Bull.  No.  86,  Maryland  Agric.  Exper. 
Station,  1902.) 

Thomsen,  Julius.  Fremgangsmaade,  ved  hvilken  det  hidtil  hypo- 
tetiske  stof  Enkelt-svovlkulstof  (CS.)  med  lethed  kan  dannes.     1902, 

Van  Slyke,  L.  L.,  and  Hart,  E.  B.  A  study  of  some  of  the  salts 
formed  by  casein  and  paracasein  with  acids ;  their  relations  to 
American  cheddar  cheese  {being  Bull.  No.  214,  New  York  Agric. 
Exper.  Station,  1902). 

Guthrie,  Frederick  Bickell.     Analysis  of  Prickly  Pear.     1900. 

Colorado.  The  University  of  Colorado  Studios.  Vol.  I.  No  2. 
1902. 

Stieglitz,  Julius.  On  the  "  Beckmann  rearrangement."  (University 
of  Chicago  Decennial  Publications.)     Chicago  1903. 


RESEARCH   FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Applications  for  grants,  to  be  made  on  forms  which  can  be  obtained 
from  the  Assistant  Secretary,  must  be  received  on  or  before  June  8th. 


At  the  next  meeting,  on  Thursday,  May  7th,  at  8  p.m.,  the  following 
papers  will  be  communicated  : 

"/3-Bromonitrocaraphor  and  ^-bromocamphoryloxime.  Influence  of 
impurities  in  conditioning  dynamic  isomerism."     By  T.  M.  Lowry. 

"  Tho  spontaneous  decomposition  of  nitrocamphor."  By  T,  M.  Lowry. 

*•  The  active  constituents  of  Bulea  Frondosa."     By  E.  G.  Hill. 
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Thursday,  May  7th,  1903.  Professor  H.  McLbod,  F.R.S.,  Vice- 
President,  in  the  Chair. 

Messrs.  F.  H.  Lees,  R.  Seligman,  D.  J.  Williams,  G.  H.  Welsford, 
and  E.  Gumersall  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Ernest  Bury,  M.Sc,  Brackley  Coke  Works,  Little  Hulton. 
Thomas  Campbell,  Rosemount  Villa,  Queens  Road,  Bradford. 
Albert  James  Carrier,  B.Sc,  30,  Kingwood  Road,  Bath, 
Francis  Gerald  Harmer,  Middle  Class  School,  Leeds. 
Frank  William  G.  King,  15,  Almond  Road,  Lower  Tottenham,  N. 
Charles  E.  L.  Livesey,  St.  Bede's  Grammar  School,  Bradford. 
Charles  S.  Purcell,  37,  Acomb  Street,  Greenheys,  Manchester. 
Dennis  Tyrrell,  182,  King  Street,  Norwich. 

The  Chairman  announced  that  the  Council  at  its  meeting  that  day 
had  awarded  the  Longstaff  Medal  to  Professor  W.  J.  Pope,  F.R.S., 
for  his  researches  on  the  stereochemistry  of  compounds  of  elements 
other  than  carbon. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*64.  "  The  action  of  ammonia  and  organic  bases  on  ethyl  esters  of 
oleflnedicarboxylic  and  oleflne-^-ketooarboxylic  acids.  Part  II." 
By  S.  Bnhemann. 

The  olefine-/3-ketocarboxylic  esters  may  be  obtained  by  the  action  of 
hydrogen  chloride,  not  only  on  the  dry  mixture  of  an  aldehyde  and  a 
/8-ketonic  ester,  but  also  on  their  solutions  in  alcohol  or  benzene.  In 
some  cases,  this  method  may  be  found  more  convenient  than  that  re- 
commended by  Knoevenagel  {Ber.,  1896,  29,  172),  according  to  which 
aldehydes  react  with  y8-ketonic  esters  in  the  presence  of  amines  to  yield 
either  olefine-/8-ketouic  esters  or  saturated  diketonic  esters,  the  result 
depending  on  the  temperature.  It  has  now  been  found  that  piperidine, 
when  added  to  a  mixture  of  ethyl  benzoylacetate  and  benzaldehyde, 
readily  induces  the  formation,  not  of  the  saturated  diketonic  ester, 
but  of  the  olefine-/?-ketonic  ester,  ethyl  benzylidenebenzoylacetate, 
PhC0-C(C02Et):CHPh. 

The  author  also  showed  that  diethylamine  effects,  although  much  more 
slowly  than  piperidine,  the  formation  of  ethyl  benzylideneacetoacetate, 
and  that  on  adding  the  base  to  the  alcoholic  solution  of  benzaldehyde 
and  ethyl  benzoylacetate,  the  diketonic  ester,  PhCH(CHBz'C02Et).2, 
is  obtained.  This  ester  melts  at  115 — 116°,  the  fused  product 
solidifies  on  cooling,  and  then  melts  at  129 — 130°.  These  results  differ 
from  Knoevenagel's  observation,  according  to  which  ethyl  benzylidene- 
bisbenzoylacetate  melts  at  95°.  The  difficulty  with  which  ethyl 
benzoylacetate  yields,  with  aromatic  amines,  diketonic  esters  is 
attributed  to  the  stereochemical  influence  exercised  by  the  phenyl 
group  of  the  ester. 

The  esters  of  benzylidenebenzoylacetic,  7H-nitro benzyl ideneaceto- 
jicetic,  and  m-nitrobenzylidenebenzoylacetic  acids  react  with  benz- 
amidine  in  a  manner  similar  to  ethyl  benzylideneacetoacetate  {Trana., 
1903,  83,  374) ;  they  lose  either  the  acetyl  group  as  ethyl  acetate,  or 
the  benzoyl  group  as  ethyl  benzoate,  and  yield  dihydrodiphenyl- 
pyriiuidone,  previously   described   (loc.    cit.),    or   its   nitro-derivative, 

CH2<^5^l}:CPh>^*^  ^'"-  ^-  192-193°). 

In  the  case  of  the  action  of  benzamidine  on  ethyl  benzylidenebenzoyl- 
acetate, it  has  been  found  that  the  benzoyl  group  is  only  partially  re- 
moved, and    that,    besides    dihydrodiphonylpyrimidone,    its     benzoyl 

derivative,  PhCO'0H<^^JJ?^?^;p>NH    (m.  p.   241—242°),  is  pro- 
duced. 
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Ethyl  m-nitrobenzylidenemalonate  reacts  with  beazamidine  to  form 
K0o-CgH^'CH<j^^^^^2Et)^C0-^^    ^^^    p    181—182°),  a  compound 

which,  under  the  influence  of  ammonia,  undergoes  a  transformation 
similar  to  that  of  ethyl  dihydrodiphenylpyrimidonecarboxylate  {loc. 
cit,),  and  yields  dihydro-7«-nitrophenyl-phenylpyrimidone  (m.  p. 
192—193°). 

*65.  "  Spontaneous  decomposition  of  nitrocamphor."     By  T.  M. 

Lowry. 

A  quantity  of  nitrocamplior,  prepared  in  1898  and  purified  by  re- 
crystallisiog  once  from  alcohol,  was  found  to  have  undergone  change, 
although  a  smaller  specimen,  which  had  been  further  purified  and 
crystallised  from  benzene,  was  unaltered  ;  175  grams  of  the  changed 
material  gave  85  grams  of  crystalline  nitrocamphor  and  55  grams  of  a 
neutral  substance  sparingly  soluble  in  spirit.  This  product,  which 
melted  at  256°,  dissolved  in  acetone  to  the  extent  of  3"22  grams  in 
100  c.c.  of  solution  at  13°  and  gave  [a]i,=  +  33°  in  acetone.  The  sub- 
stance is  not  readily  acted  on  either  by  boiling  hydrochloric  acid  or 
by  alcoholic  potash,  but  is  oxidised  to  camphoric  acid  by  heating  with 
nitric  acid  at  100°.  Molecular  weight  determinations  in  boiling 
benzene  solution  showed  it  to  be  a  tri  molecular  compound,  formed 
by  the  condensation  of  three  molecules  of  nitrocamphor.  One  atom 
of  nitrogen  is  eliminated  in  the  condensation,  probably  as  a  result 
of  the  oxidation  of  1  mol.  of  nitrocamphor  to  camphoric  an- 
hydride,   and  the  analytical    data  agree  with  those  required  by   the 

equation  :  C8Hi4<^^>0  +  2Ci^Hi5N03  =  C^o^^^'^p^  +  H^.      The 

substance  has  therefore  the  composition  of  a  camphoric  ester  de- 
rived from  nitrocamphor  or  one  of  its  isomerides,  and  has  been  found 
to  be  identical  with  a  sesqui-camphm'ylhydroxylamine, 

c,H,.[co.o.N:c<5f»]^, 

prepared  from  camphoryl  chloride  and  camphoiyloxime. 

*66.  "  /3-Bromo  a -nitrocamphor  and  yS-  and  tt  bromocamphoryloximes. 
The  influence  of  impurities  in  conditioning  isomeric  change." 
By  T.  M.  Lowry. 

CIT'NO 
^-Bromo-a! -nitrocamphor,  CgH^gBr^]  i  "^  ,   prepared  by  reducing 

a)8-dibromo-a'-nitrocamphor  with  alcoholic  potash,  differs  greatly  from 
nitrocamphor,  but  closely  resembles  7r-bromonitrocamphor. 
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CI  NO  H 
The  pseudo'iorm,  C8Hj3Br<^  i '       ^    ,  separates  in  a  pure  state  when 

a  solution  of  the  nitro-compound  in  benzene  or  ethyl  acetate  is  slowly 
evaporated;  it  melts  with  slight  decomposition  at  132°,  crystallises 
again  on  cooling,  and  remelts  at  or  below  96°.  The  normal  iorm  was 
not  isolated ;  a  solution  in  methyl  alcohol  when  slowly  evaporated, 
gave  a  mixture  of  the  two  forms,  and  a  solution  in  formic  acid  under- 
went isomeric  change.  A  mixture  of  the  two  forms,  obtained  by 
crystallising  from  hot  alcohol  or  acetic  acid,  softened  at  100°,  melted 
without  decomposition  at  about  114°,  and  remelted  sharply  at  100°; 
the  latter  is  therefore  the  temperature  at  which  the  solid  pseudo-iovm 
is  in  stable  equilibrium  with  the  liquid  mixture.  The  potassium  salt 
of  the  psevdo-iorm  crystallises  from  water  in  glistening  needles  with 
2H2O  and  is  strongly  dextrorotatory ;  the  specific  rotatory  power  of 
the  nitro-compound  in  the  salt  is  [a]D=    +  103°. 

.CINOH 
^-Bromocamphoryloxime,  CgH^gBr^  >-0      ,  prepared  by  heating  the 

\co 

nitro-compound  with  hydrochloric  acid,  separates  from  water  in  minute 
needles  with  IHgO  and  melts  at  111°.  The  anhydrous  oxime  crystal- 
lises from  benzene  in  glistening  needles ;  a  solution  in  chloroform 
saturated  at  13°  contains  2*20  grams  in  100  c.c.  and  gives  [a]o=  +10°. 
The  acetyl  derivative  crystallises  from  ethyl  alcohol  in  minute  flakes, 
melts  at  112°,  and  has  [0]^=  +3°  in  acetone.  The  benzoyl  derivative 
crystallises  from  alcohol  in  needles,  melts  at  1 34°,  and  has  [a]D=  -1-11° 
in  acetone ;  unlike  nitrocamphor,  which  gives  ttie  camphoryloxime 
benzoate,  the  potassium  salt  of  ;weWo-y8-bromonitrocamphor  could  not 
be  benzoylated  by  the  Schotten-Baumann  method. 

TT-Bromocamphoryloxirae,  isomeric  with  the  preceding  compound, 
was  prepared  synthetically  from  ir-bromocamphoric  anhydride  and 
hydroxylamine,  and  is  identical  with  the  iso-7r-broraonitrocamphor 
which  Lapworth  (Trans.,  1896,  69,  304)  obtained  by  boiling  7r-bromo- 
nitrocamphor  with  hydrochloric  acid ;  the  acetyl  derivative  melts  at 
171°  and  the  benzoyl  derivative  at  185°. 

Freshly  prepared  solutions  of  ;3-bromoa'-nitrocamphor  exhibit  the 
phenomenon  of  mutarotation.  A  solution  in  benzene  of  the  pseudo- 
form  is  at  first  almost  inactive  (three  specimens  gave  [0]^=  +2°,  0°, 
and  -  4°),  but  in  the  course  of  2  or  3  days  the  specific  rotatory  power 
becomes  constant  with  [a]i,  =    -80°. 

The  change  of  rotatory  power  is  not  spontaneous,  but  is  conditioned 
by  the  presence  of  traces  of  impurity. 

Three  Holutions  in  benzene  of  a  mixture  of  normal  and  pseudo-fi- 
bromonitrocamphor  were  prepared  ;  part  of  each  solution  was  at  once 
transferred  from  the  graduated  Qask  to  a  tube  and  examined  in  the 
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polarimeter,  and  in  each  case  a  gradual  change  of  rotatory  power 
from  —  72°  to  —  80°  was  observed  during  the  first  24  hours  ;  a  few 
days  later,  the  remainder  of  the  solution  in  the  flask  was  also  trans- 
ferred to  a  tube  and  examined  ;  in  one  case  only  had  a  state  of  equi- 
librium been  reached,  whereas  the  other  two  solutions  still  exhibited 
their  initial  rotatory  power,  although  an  interval  had  elapsed  three 
or  four  times  as  long  as  that  normally  required  for  the  attainment 
of  equilibrium. 

Previous  observations  have  shown  that  normal  nitrocamphor  does 
not  change  spontaneously  on  dissolution  ;  the  facts  now  recorded  show,, 
further,  that  even  when  both  i.somerides  are  present  in  solution, 
equilibrium  between  them  is  only  established  in  presence  of  a  catalytic 
agent,  probably  an  alkali.  A  final  proof  is  thus  afforded  that  isomeric 
change,  even  when  it  consists  merely  in  the  transference  of  a  mobile 
hydrogen  atom,  cannot  be  accomplished  within  the  molecule,  and  can 
only  be  brought  about  by  an  intermolecular  mechanism,  involving  at 
least  three  molecules  and  obeying  the  ordinary  laws  of  chemical  change. 
The  phenomena  are  closely  analogous  to  Baker's  observations  on  the 
union  of  hydrogen  and  oxygen,  and  are  directly  opposed  to  Laar's 
hypothesis  of  "  tautomerism." 

Discussion. 

Dr.  Lapworth  stated  that  the  important  observation  that  muta- 
rotation  did  not  occur  in  a  solution  containing  a  mixture  of  the  two 
isomeric  bromonitrocamphors  found  a  parallel  in  the  behaviour  of 
camphorquinonehydrazone,  for  the  mutarotation  of  this  substance 
could  apparently  be  arrested  by  the  introduction  of  an  acid  at  any 
stage,  and  therefore  when  both  forms  are  present. 

Although  Dr.  Lowry  appeared  to  conclude  that  changes  of  this 
character  were  effected  by  the  catalytic  agents  and  would  not  occur  in 
their  absence,  yet  the  usual  assumption  that  the  velocity  simply 
becomes  immeasurably  small  in  the  absence  of  catalysts  seemed  to 
meet  the  case  as  well  as  ever.  In  the  absence  of  experimental  methods 
for  deciding  between  the  two  hypotheses,  it  was  impossible  to  say 
which  view  was  correct. 

Dr.  FoRSTER  suggested  that,  in  order  to  avoid  confusion  arising  from 
the  notation  of  the  new  derivatives,  the  name  /3-bromonitrocamphor 
should  be  furnished  with  an  affix  indicating  the  position  of  the 
nitro -group,  and  asked  whether  Dr.  Lowry  had  obtained  fresh 
chemical  evidence  leading  him  to  continue  the  representation  of  the 
pseudo-nitro-grouT^  by  Hantzsch's  original  igonitro-formula,  which  had 
been  abandoned  by  chemists  generally  in  favour  of  the  nitronic  re- 
presentation. 
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In  reply,  Dr.  Lowry  stated  that  the  rotatory  power  of  the  labile 
solutions  was  probably  not  absolutely  constant,  as  it  was  impossible, 
in  practice,  to  prepare  absolutely  pure  solutions ;  in  some  cases, 
an  appreciable  change  could  be  detected,  but  in  others  the  rotatory 
power  was  quite  constant  within  the  limits  of  experimental  error. 
With  regard  to  the  notation  of  the  nitro-derivatives,  the  nitro-group 
was  probably  not  in  the  a-  but  in  the  stereoisomeric  a'-position. 
The  formula  assigned  to  pseudo-nitrocata'phov  was  in  accordance  with 
Perkin's  observations  on  the  magnetic  rotatory  power  of  the  substance, 
which  showed  that  the  nitrogen  was  probably  tervalent,  and  was  also 
analogous  to  the  formula  generally  adopted  for  the  isooximes. 

*67.  "  The   electrolytic   reduction   of  pheno-  and  naphtho-morplio- 
lones."     By  F.  H.  Lees  and  F.  Sheddeu. 

When  phenomorpholone,  iV-methylphenomorpholone,  and  iV^-methyl- 
/3-naphthomorpholone  are  electrolytically  reduced  in  sulphuric  acid, 
the  first  stage  of  the  reduction  involves  for  the  most  part  a  disruption 
of  the  morpholone  ring  according  to  the  scheme  : 

,      .0-CH,         (2H)  ^       OH   CH, 


In  the  case  of  phenomorpholone,  the  final  products  are  acetyl- 
o-aminophenol,      ethyl-o-aminophenol,      and      \&oacetyl-o-aminoplienol, 

OTT     PIT 
CgH4<^    A.rm*     ■^^^  third  of  these  substances  crystallises  from 

alcohol  in  glistening  leaflets,  and  melts  at  190°  with  evolution  of 
water  vapour  and  the  simultaneous  formation  of  ethenyl-o-aminophenol ; 
this  behaviour  differentiates  it  from  acetyl-o-aminophenol,  which  melts 
at  205°  and  is  only  partially  converted  into  the  ethenyl-base  at  a 
temperature  approaching  300°.  The  formation  of  ?soacetyl-o-amino- 
phenol  is  probably  due  to  the  existence  in  solution  of  two  desmotropic 
forms  of  phenomorpholone,  these  isomerides  each  undergoing  disruption 
during  reduction  in  accordance  with  the  foregoing  scheme. 

iV-Methylphenomorpholone  gives  1^-aceti/ltnelhi/l-o-aminophenol, 
CgH^(OH)'NMeAc,  which  separates  from  methylal  in  needles  melting  at 
160°;  "i^-iiiethijlethyl-o-aminojihenol,  CgH^(OH)*NMeEt,  the  hydro- 
chloride ol  which  forms  plates  melting  at   150°;  and  iV-methylpheno- 

f\  PIT 

morpholine,  CrtH.<^^^,,      \J^,  which  is  identical  with  that  obtained 
*^NMe*CH2 

by  Knorr  in  another  way  {Der.,  1889,  22,  2081). 


(p)0 — CH,  WO-CH 

fi-Naphthomorpholone,    ^\<i^(i<^YL'CO      °^   ^''°^«5n:C'0 


2 
OH' 
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prepared     by     the      reduction       of      a-nitro-^-naphthoxy  acetic      acid, 

C\oHg(NO.,)-OCH2'C02H,  the  latter  being  obtained  by  two  methods  ; 

(1)     by    nitrating    ^-naphthoxyacetic    acid;    (2)     by    condensing    the 

potassium  salts  of  a-nitro-)8-naphthol  and  chloroacetic  acid  in  aqueous 

solution.     The  nitro-acid  separates  from  acetic  acid  in  yellow  prisms 

and    melts  at   188 — 189°;    the  morpholone  obtained  from  the  same 

solvent  forms  colourless  needles  and  melts  at  215 — 216°. 

<'3)0 CH, 

'S- Methyl- fi-naphthomm'pholone,  CioHg"<  •     ",  crystallises  from 

(d)  ri  JMe  *  v/vJ 

alcohol  in  long,  colourless  needles  melting  at  84 — 85°.  When  reduced, 
it    gives    ^-methylethyl-a- amino- ^-naphthol,    CiQHg(OH)'NMeEt,    and 

(fl)  r>  CW 

'i^ -methyl Bnaphthomorpholim,  Ci(,Hg<  '  ^.    The  former  distils 

(a)  J<l  Me  •  '-'ilo 

at  193°  (corr.)  under  40  mm,  pressure  and  is  a  light  yellow  oil 
solidifying  on  cooling  to  needles  which  melt  at  25 — 27°;  the  sulpho- 
camphylate,  CjgHjjON'C^Hj^OjSjHgO,  separates  from  water  in  prisoaatic 
needles  melting  at  203 — 204°;  the  hydriodide  crystallises  from  a 
mixture  of  acetone  and  ether  in  needles  which  melt  at  183°;  the 
acetyl  derivative,  CjgHj^N'OAc,  is  a  colourless  oil  boiling  at  212 — 215° 
{corr.)  under  40  mm.  pressure.  The  morpholine  distils  at  220 — 222° 
under  40  mm.  pressure  as  a  viscid,  light-yellow  oil,  having  a  blue 
fluorescence  and  a  faintly  basic  odour ;  the  sidphocamphylate, 
Cj3H:i30N-C9Hi^Oj,S,H20,  forms  needles  melting  at  196°;  the  meth- 
tWwie,  CjgHjgON'Mel,  separates  in  needles  melting  at  163 — 164°  with 
evolution  of  methyl  iodide. 

Discussion. 

Mr.  Groves  asked  whether  the  authors  had  tried  to  reduce  morphine 
■electrolytically,  and,  if  so,  whether  its  morpholine  ring  underwent  dis- 
ruption in  the  manner  observed  with  pheno-and  naphtho-morpholones. 

Mr.  Leks,  in  reply,  said  that  in  connection  with  another  investiga- 
tion he  had  found  that  morphine  is  not  changed  when  subjected  to 
electrolytic  reduction.  Pheno-  and  naphtho-morpholones  are  aryloxy- 
compounds,  whereas  in  morphine  the  ether-oxygen  atom  is  attached 
to  a  partially  reduced  aromatic  nucleus. 


68.  "The  coloured  constituents  of  Butea  frondosa." 
By  E.  G,  Hill. 

The  dried  and  fresh  flowers  of  Butea  frondosa  are  extensively  used 
dn  India  for  the  preparation  of  a  somewhat  fugitive  yellow  dye, 
!£  The  aqueous  extract  of  the  flowers  contains  an  easily  decomposable 
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tannin  which  readily  yields  phlobaphen  ;  this  product,  which  separates 
from  the  solution  as  a  dark,  tarry  precipitate  on  boiling  with  hydro- 
chloric acid,  is  almost  insoluble  in  warm  water,  but  readily  dissolves 
in  alcohol  or  in  aqueous  alkalis ;  from  the  former  solution,  it  is  re- 
precipitated  by  water,  and  from  the  latter  by  acids.  On  evaporating 
the  filtrate  from  the  phlobaphen,  an  odour  of  chaiTed  sugar  was  noticed, 
this  result  suggesting  the  presence  of  a  glucoside. 

The  freshly-prepared  extract,  when  treated  with  lead  acetate,  yielded 
a  yellow  precipitate  of  a  lead  salt  which,  when  suspended  in  water 
and  decomposed  by  hydrogen  sulphide,  furnished  a  yellow  solution, 
from  which  a  yellow  gum  was  obtained  by  evaporation.  This  product, 
when  dissolved  in  water  and  extracted  with  ether,  gave  a  light  yeilow 
ethereal  solution,  from  which  a  semi-fibrous,  yellow  mass  separated. 
This  substance  was  soluble  in  hot  water,  alcohol,  or  acetic  acid,  and 
separated  from  the  last-mentioned  solvent  in  small,  lemon-yellow 
crystals,  which  gave  the  reactions  of  fisetin  (compare  Perkin  and 
Hummel,  J.  Soc.  Chem.  Ind.,  1895,  459,  and  Hummel  and  Cavallo, 
Froc.,  1894,  10,  11).  At  the  time  this  work  was  carried  out,  the 
author  had  no  access  to  the  original  papers  of  the  foregoing  authors. 

After  separating  the  ethereal  extract,  the  aqueous  solution  was 
hydrolysed  by  boiling  with  dilute  hydrochloric  acid  ;  this  reaction  led 
to  the  precipitation  of  phlobaphen,  several  fractions  of  the  product 
being  collected  during  evaporation. 

These  fractions,  which  are  probably  different  anhydrides  of  the 
same  tannin,  were  all  readily  soluble  in  alcohol  or  aqueous  alkalis, 
giving  rise  to  deep  reddish-brown  solutions  ;  they  readily  I'eacted  with 
bromine,  evolving  hydrogen  bromide  and  giving  an  amorphous  powder 
lighter  in  colour  than  the  original  substance  ;  this  product  yielded 
traces  of  methyl  bromide  on  treatment  with  sodium  hydroxide  solution. 
Phloroglucinol  and  protocatechuic  acid  were  obtained  from  the  phlo- 
baphen by  fusion  with  potassium  hydroxide. 


69.  "  Butein.     A  preliminary  notice."     By  (the  late)  J  J.  Hummel 
and  A.  G.  Perkin. 

The  announcement  (this  vol.,  p.  126)  that  a  paper  by  E.  G.  Hill 
on  "The  Coloured  Constituents  of  Jiutea  frondosa"  would  be  read 
at  the  next  meeting  of  the  Society,  renders  necessary  the  follow- 
ing note  on  the  investigation  of  this  dyestuff,  which  is  now  pro- 
ceeding, liutein,  the  colouring  matter  of  the  flowers  of  B.  frondosa 
(Hummel  and  Cavallo,  Proc,  1894,  10,  11),  CijHjoOj,  probably 
exists  in  two  modifications:  (a)  colourless  (C  =  66'62  ;  H  =  4"32),  and 
(6)  orange-yellow  (C- 66-31  ;  H-4-19),  which,  on  fusion  with  alkali, 
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give  resoi'cinol  and  protocatechuic  acid.  The  tribenzoyl  derivative, 
C^^^^OrX^^WrP)^  (C  =  74-02  ;  H  =  4-05),  which  forms  colourless  needles 
(m.  p.  155 — 157°),  and  the  triacetyl  compound,  Cj5H705(C2HgO)3 
(C  =  6350;  H  =  4-05^  have  been  studied.  The  dyeing  properties  of 
butein  very  closely   resemble  those  of  benzylideneanhydroglycogallol 

OH 

(Friedlander  and  R.idt,  Ber.,  1896,  29,  879),  ^    |        |        CICH-C^Hs, 


CO 

the  compound  being  probably  a  member  of  this  or  some  closely  allied 
series.  When  it  is  heated  with  sulphuric  acid,  a  colouring  matter  is 
produced,  the  tinctorial  properties  of  which  are  somewhat  similar  to 
those  of  alizarin. 


70.  '*  The  relative  affinities  of  poly  basic  acids."     By  H.  M.  Dawson. 

The  conceptions  of  avidity,  as  defined  originally  by  Thomsen,  and 
of  affinity,  as  based  on  the  theory  of  electrolytic  dissociation,  are  not 
always  identical. 

For  weak  polybasic  acids,  the  relative  affinities  are  determined 
essentially  at  all  ordinary  concentrations  by  the  primary  dissociation 
of  a  single  hydrogen  ion,  and  direct  values  for  the  adioities  as 
measured  by  their  base  combining  powers  will  be  obtained  if  the 
quantities  of  the  two  acids  competing  for  a  base  are  in  the  ratio  of 
their  molecular  and  not  their  equivalent  weights. 

In  the  case  of  strong  polybasic  acids,  the  affinity  is  a  complex  factor 
determined  by  more  than  one  dissociation  phenomenon,  and  a  method 
of  viewing  such  partition  phenomena  in  the  case  of  the  stronger 
polybasic  acids  is  brought  forward. 


71.  'The  chemical  dynamics  of  the  reactions  between  chlorine  and 
benzene  under  the  influence  of  different  catalytic  agents  and  of 
light."     By  A.  Slator. 

With  a  large  excess  of  benzene,  the  reactions  between  this  hydro- 
carbon and  chlorine  are  practically  limited  to  the  two  changes  re- 
presented by  the  following  equations  :  CgH^  -f-  Clo  =  CgHjCl  -I-  HCl, 
CgHg-l-3Cl2  =  CgHgClg,  the  relative  amounts  of  the  two  chief  products 
depending  on  the  conditions  of  the  experiment. 

The  velocity  of  these  reactions  has  been  measured  under  various 
conditions,  especially  under  the  influence  of  different  catalytic  agents. 
A   chloi'ine   solution  of  suitable  concentration  in  dry  benzene  being 
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employed,  the  velocity  of  the  reactions  is  measured  by  simultaneous 
titrations  of  chlorine  and  hydrogen  chloride. 

The  reaction  velocity  without  a  catalytic  agent  is  too  small  to  be 
measured.  Under  the  influence  of  iodine  chloride,  both  the  substitution 
and  addition  reactions  take  place.  The  velocity  of  disappearance  of  free 
chlorine  is  found  to  be  proportional  to  the  chlorine  concentration  and 
to  the  square  of  the  iodine  chloride  concentration ;  the  temperature 
coefficient  of  the  reaction  is  very  small.  By  investigating  the  reaction 
in  carbon  tetrachloride  solution  with  varying  quantities  of  benzene,  it 
was  shown  that  the  velocity  is  proportional  to  the  concentration  of  the 
hydrocarbon.  It  is  found  by  estimating  the  hydrogen  chloride  that 
70  per  cent,  of  the  chlorine  takes  part  in  the  substitution  reaction, 
whilst  the  remainder  combines  additively. 

This  ratio  remains  constant,  even  when  the  solvent  is  changed  or  the 
concentration  of  chlorine,  iodine  chloride,  or  benzene  varied ;  it  is  also 
only  slightly  affected  by  temperature. 

With  tin  tetrachloride  and  with  ferric  chloride  as  catalytic  agents,  the 
substitution  reaction  alone  takes  place.  The  accelerating  effect  due  to 
a  mixture  of  iodine  chloride  and  tin  tetrachloride  is  found  to  be  ap- 
proximately equal  to  the  sum  of  that  due  to  each  agent  acting 
separately. 

Under  the  influence  of  light  without  catalytic  agents,  the  addition  re- 
action alone  occurs  ;  under  conditions  of  equal  illumination,  the  velocity 
of  this  change  is  found  to  be  proportional  to  the  square  of  the  chlorine 
concentration. 


72.  "The    diazo-reaction   in  the  diphenyl    series.      Part   I.      On 
dianisidine  and  3  :  3-dichlorobenzidine."     By  J.  C.  Cain. 

On  heating  aqueous  solutions  of  the  diazonium  salts  prepared  from 
dianisidine  and  3  : 3'-dichlorobenzidine,  dark  coloured,  insoluble,  in- 
fusible compounds  are  obtained  instead  of  the  expected  dihydroxy- 
derivatives. 

The  products,  which  appear  to  be  quinones,  agree   in  composition 

with  the  formulse  0:CeH8(OMe):CeH8(OMe):0  or  ^*'h'|qJ^^!!^  and 

^,H,Ci:C«H3Ci:0  ^^C,^,0\'C,U,Cl'i^    tJ  flmev  in  each 

^>)„H3Ci:CoH,Ci:0   "'^   ^^C.HjCl-CeHaCl-O'  ^^' 

case  being  the  more  probable  one. 

These  substances  are  not  affected  by  the  usual  reducing  agents,  but 
form  additive  compounds  with  hydriodic  acid  and  acetic  anhydride 
which  are  easily  decomposed  by  alkalis,  the  original  compounds  being 
regenerated. 
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A  strong  aqueous  solution  of  the  diazonium  salt  from  dichloro- 
benzidine,  when  heated  with  twice  its  volume  of  concentrated  sulphuric 
acid,  yields  a  very  small  quantity  of  4  : 4'-dihydroxy-3  : 3'-dichloro- 
diphenyl  (m.  p.  124°) ;  dianisidine  does  not  give  rise  to  a  similar 
product. 


RESEARCH   FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  iu  June. 
Applications  for  grants,  to  be  made  on  forms  which  can  be  obtained 
from  tlie  Assistant  Secretary,  must  be  received  on  or  before  June  8th. 


At  the  next  ordinary  Meeting,  on  Wednesday,  May  20th,  at 
6.30.  p.m.,  the  following  papers  will  be  communicated  : 

"  Isomeric  partially  racemic  salts  containiog  quinquevalent  nitrogen. 
Part  XI.  Derivatives  of  (i^methylhydrindamine  and  cW-wao-methyl- 
hydrindamine.  Isomeric  salts  of  the  type  NRjR.^Hj."  By  G.  Tattersall 
and  F.  S.  Kipping. 

"  Tlie  conditions  of  decomposition  of  ammonium  nitrite."  By 
V.  H  Veley. 

"The  action  of  liquefied  ammonia  on  chromic  chloride."  By  W.  R. 
Lang  and  C.  M.  Carson. 

"  Note  on  the  action  of  methylamine  on  chromic  chloride."     B 
W.  R.  Lang  and  E.  H.  Jolliffe. 

"Cholesterol.   A  preliminary  note."  By  R,  H.  Pickard  and  J.  Yates. 
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Wednesday,  May  20th,  1903.  Professor  W.  A.  Tilden,  D.Sc, 
F.R  S.,  President,  in  the  Chair. 

Mr.  Francis  Watts  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Colin  Noel  Bennett,  95,  High  Street,  Camden  Town,  N.W. 
William  Hunter  Gaudy,  Bradley  Court,  Mitcheldean,  Gloucester. 
John  Howard  Linday,  Fenton  Hall,  Great  Fenton,  Stoke-on-Trent. 
Arthur  Moore,  83,  Elgin  Road,  Seven  Kings,  Essex. 
Thomas  Khiud,  M.R.C.S.,  69,  Gloucester  Road,  Regent's  Park. 
Charles  J.  Smith,  "  Sunnydale,"  Walton  New  Road,  Stockton  Heath. 
Sidney  H.  Woolhouse,  M.A.,  2,  Durham  Road,  Lower  Edmonton,  N. 

THE  DALTON  CENTENARY. 

The  President  stated  that,  in  company  with  Sir  Henry  Roscoe  and 
Dr.  T.  E.  Thorpe,  Past-Presidents,  Professor  Frankland,  Vice-President, 
Dr.  Scott,  Senior  Secretary,  and  Sir  William  Ramsay,  Foreign  Secretary, 
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delegates  appointed  by  the  Council,  he  had  taken  part  in  the  celebra- 
tion by  the  Literary  and  Philosophical  Society  of  Manchester  of  the 
centenary  of  the  enunciation  of  the  Atomic  Theory  by  John  Dalton, 
and  in  the  name  of  the  Chemical  Society  had  presented  the  follow- 
ing address  : 

THE  CHEMICAL  SOCIETY 

TO    THE 

LITERARY  and  PHILOSOPHICAL  SOCIETY  of  MANCHESTER. 

GREETING. 

Recognising  the  Atomic  Theory  as  having  been  the  foundation  of 
scientific  chemistry,  the  Chemical  Society  desires  to  be  associated 
with  the  Literary  and  Philosophical  Society  of  Manchester  in  cele- 
brating the  centenary  of  its  enunciation  by 

JOHN  DALTON. 

The  century  which  has  elapsed  since  the  recognition  of  the  great 
generalisations  which  led  to  the  establishment  of  the  theory  his 
afforded  continuous  proof  of  its  importance  throughout  the  whole 
domain  of  physical  science,  and  especially  of  chemistry,  every  new 
development  of  which  has  served  to  consolidate  its  position. 

The  Chemical  Society  offers  at  the  same  time  to  the  Literary  and 
Philosophical  Society,  so  much  older  than  itself,  an  expression  of 
hearty  congratulations  on  having  been  the  medium  of  the  first 
publication  of  that  theory  to  the  worlJ,  and  having  for  upwards  of 
a  century  so  honorably  assisted  in  promoting  scientific,  literary,  and 
philosophical  inquiry,  more  especially  in  those  early  days  before  the 
time  of  Dalton,  when  the  physical  sciences  were  still  unorganised 
and  waiting  for  the  firm  and  philosophical  basis  on  which  they  now 
rest. 

Signed  on  behalf  of  the  Chemical  Society, 

WILLIAM  A.  TILDEN,  President. 
HORACE  T.  BROWN,  Treasurer. 
ALEXANDER  SCOTT    )   . 
W.  PALMER  WYNNE/     '**"''*'*'''• 
WILLIAM    RAMSAY,  Foreign  Secretary. 
May  7th,  1903. 


He  reminded  the  Society  that  John  Dalton  was   born  in  176G,  and 
waH  therefore  a  young  man  when,  in  1803,  he  communicated  to  the 
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Literary  and  Philosophical  Society  a  paper  "  On  the  Absorption  of 
Gases  by  Water  and  other  Liquids,"  to  which  is  appended  the  first 
table  of  atomic  weights.  Dalton  states  in  the  preface  to  his 
*'  Chemical  Philosophy,"  that  a  brief  outline  of  his  views  and  of  the 
results  of  his  experiments  "  was  first  publicly  given  in  the  ensuing 
winter  in  a  course  of  lectures  on  natural  philosophy  at  the  Royal 
Institution  in  London."  The  first  volume  of  the  "  Natural 
Philosophy,"  containing  the  well-known  symbols  of  the  atoms  devised 
by  Dalton,  is  dated  1808. 

The  President  further  announced  that  a  bust  of  Dalton  had  been 
modelled  with  the  aid  of  the  Chantrey  marble  and  various  authentic 
portraits,  one  of  which,  a  dagueri-eotype,  is  in  the  possession  of  the 
8ociety,  and  that  the  bust  when  finished  would  be  offered  to  the 
Society,  probably  before  the  end  of  the  session,  by  our  Past-President, 
Dr.  Thorpe. 

CENTENARY  OF  THE  BIRTH  OF  LIEBIG. 

The  President  then  stated  that  he  had  a  further  agreeable 
announcement  to  make. 

The  bust  of  Liebig  which  was  placed  on  the  table  is  a  gift  which 
the  Society  owes  to  the  generosity  of  our  Fellow,  Dr.  Messel. 

It  was  probably  not  geueially  known  that  this  year,  and  nearly  at 
this  time,  is  the  hundredth  anniversary  of  the  birth  of  the  famous 
Gei'man  chemist.  The  day  of  the  month  is  usually  stated  to  be  May 
12th,  and  this  is  the  date  given  in  Hofmann's  lecture,  delivered 
before  the  Society  in  1875,  and  is  therefore  probably  correct.  No 
time  has  therefore  been  lost  in  honouring  this  important  event. 

We  in  England  should  be  among  the  first  to  acknowledge  the  debt 
which  science  and  the  world  at  large  owes  to  Liebig.  Sixty  years 
ago,  when  at  the  height  of  his  fame,  he  visited  England,  and  although 
it  is  true  that  he  found  but  little  science  in  this  country,  he  had 
many  admirers  here  who  assisted  in  promoting  a  knowledge  of  the 
principles  of  plant  and  animal  physiology  which  had  been  so  largely 
the  product  of  his  own  researches.  With  the  advance  of  time  has 
<;orae  so  much  new  knowledge  that  Liebig's  teaching  in  connection 
with  agriculture,  physiology,  and  medicine  seems  now  to  be  less 
influential  than  it  was  fifty  years  ago.  We  cannot,  however,  forget 
that  his  views  represented  at  that  time  an  immense  stride  in  advance 
of  the  state  of  ignoi-ance  which  previously  prevailed.  As  chemists, 
we  more  especially  recognise  our  indebtedness  to  Liebig  not  only  as 
one  of  the  chief  founders  of  modern  organic  chemistry,  but  as  having 
given  us  the  system  of  practical  instruction   which,  in  principle,  has 
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been  adopted  in  all  univ-ersities  and  chemical  schools  since  his  time. 
Whether  any  of  the  students  who  worked  under  his  direction  in  the 
laboratory  at  Giessen  still  survive  is  uncertain,  but  those  who  went 
forth  as  teachers  certainly  transmitted  to  succeeding  generations  some- 
thing of  the  spirit  which  animated  all  those  who  came  under  Liebig'a 
influence. 


Of  the  following  papers,  those  marked  *  were  read 


*73.  *'  The  conditions  of  decomposition  of  ammonium  nitrite."    By 

V.  H.  Veley. 

The  decomposition  of  ammonium  nitrite  into  nitrogen  and  water 
proceeds  according  to  the  general  law,  \ogA/A  -x  =  a$,  whether  the 
reaction  follows  its  normal  course  or  is  accelerated  by  the  addition  of 
another  substance.  The  decomposition  is  either  impeded  or  stopped 
by  ammonia  liberated  in  the  solution  by  the  addition  of  a  metallic 
oxide,  this  effect  being  likewise  produced  by  aliphatic,  benzenoid,  and 
pyridine  amines,  also  by  aromatic  hydrazines,  and  to  a  less  degree  by 
oximes  ;  it  is  temporarily  accelerated  by  amides  of  the  aliphatic  series, 
but  other  amides  are  ineffective.  Benzoic  sulphinide  ("  siccharin"),. 
the  only  imide  tried,  produces  a  considerable  acceleration,  but  the 
reaction  proceeds  according  to  the  general  law. 

It  does  not  appear  that  solutions  of  ammonium  nitrite,  prepared 
from  silver  nitrite  and  ammonium  chloride,  become  alkaline  in  the  course 
of  the  decomposition.  Incidentally  it  was  shown  that  finely-divided 
barium  sulphate,  although  producing  no  permanent  effect  when  added 
to  a  solution  of  ammonium  nitrite  evolving  nitrogen,  nevertheless 
temporarily  increased  the  rate  of  evolution  of  nitrogen,  owing  to- 
some  alteration  in  the  amount  of  dissolved  gas. 

Discussion. 

Dr.  Divers  thought  from  the  results  of  the  investigation  by 
Dr.  Haga  and  himself  of  the  interaction  of  sulpimrous  and  nitrous 
acids  in  presence  of  bases  that  it  was  free  nitrous  acid  which,  by  its 
action  on  ammonium  nitrite  or  ammonia,  gave  riso  to  the  production  of 
nitrogen. 

Dr.  Lapwoutii  said  that  Dr.  Veley 's  observations  recalled  the  work 
of  HantzHch  and  Hchiininnn,  who  had  shown  {iJer.,  1899,  32,  1691) 
that  the  velocity  with  whi(;h  diazotisation  of  aromatic  amines  takes 
place  is  accelerated   by  an    excess  of   acid.     This  change  is  not,  as- 
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usually  represented,  a  decomposition  of  the  citrite  of  the  base,  but 
is  the  effect  of  free  nitrous  acid  on  the  substituted  ammonium  salt, 
or,  in  other  words,  the  restilt  of  the  interaction  of  the  substituted 
ammonium  ions  with  un-ionised  nitrous  acid. 

Dr.  Veley  agreed  with  l)v.  Divers  that  the  initial  change  in  the 
decomposition  of  ammonium  nitrite  was  the  i-esolution  of  the  salt  into 
its  constituent  base  and  acid,  as  is  also  the  case  with  ammonium 
nitrate.  The  nitrogen  or  nitrous  oxide  resulted  from  a  subsequent 
interaction  of  the  liberated  ammonia  with  the  nitrous  or  nitric  acid 
respectively. 


*74    "Freezing  point  curves  for  some  binary  mixtures  of  organic 
substances,  chiefly  phenols  and  amines."     By  J.  C.  Philip. 

When  the  initial  freezing  points  of  a  series  of  mixtures  of  two 
subtances  are  determined  and  these  temperatures  are  plotted  against 
concentration,  a  freezing  point  curve  is  obtained  which,  in  the  simplest 
case,  consists  of  two  branches,  starting  from  the  freezing  points  of 
the  constituents  and  cutting  each  other  at  a  eutectic  point.  If,  how- 
ever, the  two  substances  can  unite  to  form  a  compound,  the  two 
branches  are  cut  by  anotlier  intermediate  curve,  which  may  sometimes 
have  a  summit. 

Examples  of  the  latter  type  ot  curve  with  an  intermediate  branch 
have  been  found  by  the  author  for  the  system  phenol — urea,  where 
the  summit  occurs  with  a  mixture  containing  33  molecular  per  cent,  of 
urea,  and  for  the  systems  />-cresol — aniline,  phenol — a-naphthylamine, 
phenol — />toluidine,  a-naphthol — ^/>-toluidine,  phenol — picric  acid,  in  all 
of  which  cases  the  summit  occurs  when  the  compounds  are  in  molecular 
proportion. 

According  to  Roozeboom's  theory,  the  summit  of  the  intermediate 
branch  is  reached  with  a  mixture  corresponding  in  composition  with  the 
formula  of  the  compound,  and  crystals  of  this  compound  separate  from 
all  mixtures  falling  within  the  limits  of  the  intermediate  branch.  This 
view  has  been  contirmed  in  the  above  cases  by  analysis  of  the  crystals 
•which  separated  when  solidification  began. 

In  the  freezing  point  curve  for  phenol — urea,  the  intermediate  branch 
is  cut  abruptly  at  the  summit  by  another  branch  ending,  apparently, 
at  the  freezing  point  of  urea.  Perhaps  the  most  interesting  freezing 
point  curve  obtained  was  that  for  phenol — p-toluidine,  inasmuch  as  the 
compound  formed  by  these  two  substances  exists  in  two  modifications 
with  an  intermediate  branch  on  the  freezing  point  curve  corresponding 
with  each  variety.  The  compound  of  phenol  and  a-naphthylamine 
crystallises  so  slowly  that  it  was  found  possible  to  realise  considerable 
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portions  of  the  ordinary  branches  of  the  freezing  point  curve  under- 
neath the  intermediate  branch  and  below  the  eutectic  temperatures. 

The  compounds  of  j[;-cresol  and  aniline  (plates;  f.  p,  21°),  phenol 
and  ^>toluidine  (plates  ;  f.  p.  29°),  a-naphthol  and  p-toluidine  (needles  ; 
f.  p.  53'5°),  phenol  and  picric  acid  (bright  yellow  needles;  f.  p.  83°) 
have  not  been  previously  described. 

Discussion. 

Dr.  LowRY  referred  to  the  melting  point  curves  for  mixtures  of 
water  with  succinic  and  phthalic  anhydrides  recently  plotted  by  van 
der  Stadt  {Zeit.  physikal.  Chetn.,  1902,  41,  353).  In  these  cases,  the 
"  compound  "  (that  is, the  acid)  is  much  more  stable  and  less  fusible  than 
its  components,  so  that  these  only  separate  from  the  fused  product 
when  this  consists  of  almost  pure  water  or  pure  anhydride  ;  the 
central  portion  of  the  curve  thus  extends  from  about  0  up  to  96  or 
98  molecular  per  cent,  of  anhydride.  Moreover,  the  extent  to  which 
the  "compound"  dissociates  on  fusion  can  be  gauged  from  the  form 
of  the  central  portion  of  the  curve  ;  if  there  were  no  dissociation,  this 
would  consist  uf  two  intersecting  lines,  but  if  there  is  much  dis- 
sociation the  pointed  crest  becomes  replaced  by  a  rounded  summit, 
and  in  extreme  cases  may  even  be  reduced  to  a  broad,  flattened 
convexity, 

Mr.  Ceompton  inquired  whether  the  author  had  ascertained  to  what 
extent  his  results  were  in  agreement  with  the  Sc;hroeder-Le  Chatelier 
formula. 

Dr.  Desch  referred  to  the  interest  which  the  author's  results  pre- 
sented in  connection  with  the  study  of  metallic  alloys,  and  inquired 
whether,  in  the  cases  examined,  the  descending  and  ascending  branches 
of  the  freezing  point  curve  were  represented  by  straight  lines.  In  the 
majority  of  alloys,  these  branches  are  more  or  less  curved,  indicating 
the  formation  of  solid  solutions,  even  if  only  to  a  limited  extent. 

Dr.  Philip,  in  reply,  said  that  the  freezing  point  curve  for  the 
system,  acid  anhydride — water,  which  had  an  intermediate  summit  at  a 
temperature  far  above  the  freezing  points  of  the  constituents,  resembled 
those  of  the  systems,  mercury — sodium  and  a-naphthol — picric  acid, 
studied  by  Kurnakoff  and  Kuriloff  respectively. 

He  had  not  attempted  to  apply  the  Schroeder-Le  Chatelier 
formula  to  his  results,  as  the  subject  had  been  treated  entirely  from 
the  experimental  point  of  view. 

The  branches  of  the  freezing  point  curve,  starting  from  the  freezing 
points  of  the  components,  although  sometimes  very  nearly  rectilinear, 
were,  in  the  majority  of  cases,  slightly  concave  to  the  concentration 
axis. 
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75.  "Isomeric  partially  racemic  salts  containing  quinquevalent 
nitrogen.  Part  XI.  Derivatives  of  (//-methylhydrindamine 
and  rf/f-?i«o-methylhydrindamine.  Isomeric  salts  of  the  type 
NR^R.^Ha."     By  G.  Tatter  sail  and  F.  S.  Kipping. 

The  /?-methyl-a-hydrindamine,  obtained  by  reducing  methylhydrind- 
oxirae,  has  been  separated  into  the  two  externally  compensated  bases 
of  which  it  is  compo.sed  by  the  use  of  c?-bromocamphorsulphonic  acid, 
which  forms  with  each  of  the  dlhases  a  partially  racemic  salt.  The 
externally  compensated  base,  which  is  present  in  the  larger  quantity, 
is  called  inethylhydrlndaniine,  the  other  being  termed  rxeo-inethyl- 
hydrindamine. 

Afethylhydrindamine  bromocarnphorsulphonate, 

CloHjsN.CioHi.OBr-SOgH.H.p, 
crystallises  from  dilute  alcohol  in  hydrated,  rhomboidal  prisms,  and, 
when  dehydrated,  melts  at  160 — 165°.  In  dilute  aqueous  solution, 
thitj  salt  has  a  specific  rotation  [a]D=  +51 '5°,  and  a  molecular  rotation 
[M]d=  +235'5°.  Those  values  are  abnormal,  because,  since  the  salt 
contains  dl-hase,  its  molecular  rotation  should  be  that  of  the  bromo- 
camphorsulphonic  acid,  namely,  []M]y=    +270°. 

The  benzoyl  derivative  of  methylhydrindamine  melts  at  151^  ;  the 
hydrochloride,  sulphate,  and  picrate  are  also  described. 

neo- Methylhydrindamine  hroniocamphorsulphonate, 
C^HigN.C'ioHi.OBr-SOaH, 
crystallises  from  alcohol  in  large,  anhydrous,  transparent  prisms 
melting  at  194°;  its  specific  rotation  in  dilute  aqueous  solution  is 
[a]D=  +58-9",  whence  [M]u=  +269-5°  This  value  is  normal  on  the 
assumption  that  the  salt  is  partially  racemic,  and  this  was  proved 
to  be  the  case. 

The  benzoyl  derivative  of  ?i«o-methylhydrindamine  melts  at  169°. 
The  hydrochloride,  sulphate,  and  picrate  of  the  nco-ba<e  are  also 
described. 

c?^Methylhydrindaraine  bromocarnphorsulphonate  is  not  resolved  by 
ordinary  fractional  crystallisation,  but  when  treated  with  a  mixture 
of  warm  alcohol  and  ethyl  acetate  a  precipitate  of  the  salt  of  the 
^-base  is  obtained,  the  salt  of  the  o?-base  remaining  in  solution. 

I- Methylhydrindamine  bromocarnphorsulphonate  separates  from  water 
in  long,  anhydrous  needles,  the  original  melting  point  of  which  is 
230°;  its  specific  rotation  in  dilute  aqueous  solution  is  [a]p=  +45"7°, 
and  molecular  rotation  [M]i,=  +  209-4°.  The  free  base  is  Isevorotatory 
in  dilute  aqueous  solution  ;  its  hydrochloride,  which  crystallises  from 
water  in  needles  or  plates,  has  [M]j,  =  +56°. 

di- Methylhydrindamine    bromocamphorsidphonate   is   indistinguishable 
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in  appearance  from  the  salt  of  the  Z-base  ;  it  has  an  original  melting 
point  of  249°;  its  specific  rotation  is  [a]D=  +  71°,  and  molecular  rota- 
tion [M]d=  +326°.  The  free  base  is  dextrorotatory  in  aqueous 
alcoholic  solution. 

The  formation  of  isomeric  partially  racemic  salts  of  the  same  type 
as  those  formed  from  hydi-indamiue  and  (£-bromocamphorsulphonic 
acid  having  been  expected,  and  such  isomerides  not  having  been  found 
in  the  original  mixture  of  salts,  the  question  of  their  existence  was 
solved  by  decomposing  each  of  the  pure  partially  racemic  salts  and 
regenerating  each  separately  from  its  components.  Crystallisation  of 
the  products  failed  to  reveal  the  presence  of  any  isomerides,  so  that 
it  is  concluded  that  isomeric  partially  racemic  a-  and  y8-salts  of 
methylhydrindamine  and  ?ieo-methylhydrindamine  do  not  exist. 

Isomeric  Salts  of  the  Type  NRjRjHg. — On  fractionally  crystallising 
Z-methylhydrindamine  bromocamphorsulphonate,  the  melting  point  of 
the  firbt  fraction  after  about  20  crystallisations  rose  to  236°,  thus 
indicating  that  the  original  salt  is  a  mixture.  The  pure  salt 
(m.  p.  236°)  was  then  decomposed  and  regenerated  from  the  same  base 
and  the  same  acid  ;  fractional  crystallisation  of  this  product  gave 
deposits  with  melting  points  gradually  falling  from  236°  to  about 
224°.  The  first  and  last  fractions  were  found  to  differ  also  in  specific 
rotation,  the  first  fraction  (al)  having  [a]D=  +47°,  [M]d=  +216°, 
whilst  the  last  gave  [a]D=  +41°,  [M]o=  +188°.  The  existence  of 
isomeric  salts  derived  from  ^-methylhydrindamine  and  cZ-bromo- 
camphorsulphonic  acid  is  thus  proved. 

The  isomeric  salt  melting  at  236°  is  called  the  aZ-salt ;  the  second 
isomeride,  which  is  named  the  /Sl-salt,  could  not  be  obtained  in  a 
pure  condition. 

The  fZ-methylbydrindamine  bromocamphorsulphonate  obtained  by 
the  resolution  of  the  partially  racemic  salt  was  treated  in  the  same 
way  as  the  salt  of  the  ^-base,  and  regenerated  from  its  component  acid 
and  base ;  the  product  was  fractionally  crystallised.  The  specific 
rotations  in  dilute  aqueous  solution  and  the  melting  points  of  the  first 
and  last  fractions  wore  found  to  be  as  follows  : 

First  fraction  (ad).  [a]u=    +73°,  [M]u=    +334°;  m.  p.  262°. 
Last  fraction  [a],,=    +67°,  [M]o=    +  307°;  m.  p.  about  240°. 

Here,  again,  the  existence  of  isomerides,  distinguished  as  the  a(^-  and 
ftd-Hnhn,  is  established,  but  the  former  only  was  obtained  in  a  pure 
cooditioii. 

The  original  I-  and  (2-components  are,  therefore,  mixtures  and  consist 
of  al-  and  /?/-,  and  ad-  and  /3(Z-salts  respectively.  If  equal  (juantities 
of  each  are  mixed  before  systematic  crystallisation,  the  original 
partially  racemic  salt  is  obtained.     If,  however,  equal  weights  of  the 
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al-  and  ac?-salts  are  mixed,  a  partially  racemic  salt,  different  from  the 
original  one,  is  obtained  : 

M.  p.  Crystalline  form.    [o]d  in  water. 

Original  partially  racemic  salt 160 — 165°      RhomboiJal  prisms.        +51°. 

Synthetical  partially  racemic  salt...         206°  Rectangular  prisms.        +60'. 

The  original  partially  racemic  salt  consists  of  the  four  components, 
namely,  al-,  fil-,  ad-,  and  ^cZ-salts,  and  corresponds  with  the  partially 
racemic  /3-salt  obtained  from  f/^-hydrindamine  and  (Z-bromocamphor- 
sulphonic  acid. 


76.     "The  action  of  liquefied  ammonia  on  chromic  chloride."     By 
W.  R.  Lang  and  C.  M.  Carson. 

When  liquefied  ammonia  acts  on  violet  chromic  chloride,  a  salmon- 
coloured  powder  is  produced,  from  which  water  extracts  two 
distinct  compounds,  which  are  easily  crystallisable  in  vacuo  and 
correspond  in  composition  with  tiie  formulae  Cr2Clg,12NH3,2H.^O  and 
CrjOly.lONHg.  The  former  substance  is  yellow,  whilst  the  latter  has 
the  colour  of  cobalt  nitrate.  The  salmon-coloured  powder,  when  kept 
jit  15°,  yields  both  yellow  and  red  crystals,  but  if  heated  to  110°  it 
gives  the  red  substance  only.  The.se  compounds  are  completely  decom- 
posed at  180°. 


77.     "Note   on  the  action  of  methylamine  on  chromic  chloride." 
By  W.  R.  Lang  and  E.  H.  JoUiffe. 

Methylamine  acting  on  violet  chromic  chloride  produces  a  pink 
powder  very  readily  soluble  in  water,  from  which  it  can  be  crystallised 
with  difficulty  owing  to  the  rapidity  with  which  chromium  hydroxide 
separates  out.  The  composition  of  the  crystals  corresponds  with  the 
formula  Cr.^Cl^jlOCH.^'NH.,.  The  pink  compound,  when  heated  at 
100°,  yields  a  substance  containing  8  mols.  of  ammonia ;  complete 
decomposition  into  chromic  oxide  occurs  at  120°. 


78.  "  Cholesterol.     Preliminary  note."     By  R.  H.  Pickard  and 

J.  Yates. 

Owing  to  the  recent  publication  of  the  Hahilitationschrift  (Freiburg) 
of  A.  Windaus  bearing  the  above  tiile,  the  authors  wished  to  state 
that  for  over  two  years  they  have  been  investigating  the  constitution 
of  cholesterol  obtained  from  gallstones.  The  effects  of  nitric  acid, 
fused  potas-ium  hydroxide,  potassium  chlorate  and  hydrochloric  acid. 
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and  alkaline  permanganate  solution  on  cholesterol  have  been  studied 
in  turn.  The  results  hitherto  obtained  show  that  the  cholesterol  is 
composed  of  a  very  stable,  complex  nucleus  joined  to  a  normal  chain 
of  some  nineteen  carbon  atoms,  inasmuch  as  arachidic  acid,  CggH^o^s'  ^^ 
one  of  the  products  of  its  oxidation.  The  hydrocarbons  obtained  when 
cholesterol  is  treated  with  dehydrating  agents  and  the  action  of  alkalis 
on  the  halogen  derivatives  of  cholesterol  are  also  being  investigated. 


79.  "  Hydrogen  cyanide  in  fodder-plants."     By  J.  C.  Brlinnich. 

After  the  important  discovery,  by  Messrs.  Dunstan  and  Henry,  of  a 
glucoside  "  Dhurrin  "  (Proc.  Roy.  Soc,  1902,70,  153)  in  the  young 
plants  of  sorghum,  which,  on  decomposition  in  presence  of  water,  yields 
hydrogen  cyanide,  the  author,  on  behalf  of  the  Queensland  Depart- 
ment of  Agriculture,  carried  out  a  series  of  experiments  in  oi'der  to 
ascertain  at  what  stages  and  conditions  of  growth  the  fodder-plants 
belonging  to  the  sorghum  family  are  most  dangerous.  Two  varieties 
of  sorghum,  and  also  a  variety  of  maize,  were  grown  on  unmanured 
and  heavily  manured  plots  and  analysed  at  various  stages.  The  results 
show  that  sorghums  should  never  be  used  as  fodder  in  very  young  and 
immature  stages  of  growth. 


80.  "  Sulphocampholenecarboxylic    acid."     By  A.  W.   Harvey  and 

A.  Lapworth. 

When  sulphocampholenecarboxylic  acid  {Proc,  1902,  18,  142)  is 
oxidised  with  potassium  permanganate,  no  oxalic  acid  is  formed, 
and  the  product  consists  almost  entirely  of  acids  which  cannot  be 
removed  from  a  strongly  acidified  aqueous  solution  by  ether,  ethyl 
acetate,  or  acetone,  and  is  therefore  probably  a  mixture  of  sulphonic 
acids.  A  minute  quantity  of  a  volatile  fatty  acid,  perhaps  acetic  acid, 
was  detected.  When  the  oxidation  product  is  carefully  fused  with 
potassium  hydroxide,  it  yields  a  mixture  of  carboxylic  acids,  the  main 
constituent  being  identified  as  aa-dimothylglutaric  acid. 

The  methyl  ester,  C0.,Me-(^5,lIi^Br-S0./O  (m.    p.    192—193"),  and 

the  ethyl  ester,  COoEt-CjJyH^^Br^SOj'Cj)   (m.   p.    101—102°),  are  very 

easily  obtained  from  the  sultonecarboxylic  acid  {loc.  cit.)  by  Fischer's 
method.  The  carboxyl  group  is  therefore  attached  to  a  hydrogeuated 
carbon  atom. 

The  above  observations  indicate  (1)  that  in  the  formation  of  sulpho- 
campholenecarboxylic acid  from  a-bromocamphor,  scission  has  occurred 
between  the  carboxyl  group  and  the  trimethylcyc^opentane  nucleus, 
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(2)  that  the  acid  does  not  contain  the  group  ICICH-COoH,  but 
probably  :C*0H2*CO.2H,  (3)  that  it  is  mobt  probably  related  to  /3-  and 
not  to  a-campholenic  acid  in  spite  of  its  optical  activity,  which  is 
perhaps  due  to  the  presence  of  the  sulphonic  group. 


81.  "Optically  active  esters  of  /J-ketonic  and  /3aldehydic  acids. 
Part  III.  Azo-derivatives  of  menthyl  acetoacetate."  By  A. 
Lapvirorth. 

Menthyl    phenylazoacetoacetate,     CgHj'Ng'CHAcCOg'C^o^iQ'     from 

menthyl  acetoacetate  and    phenyldiazonium   sulphate  in  presence  of 

sodium  acetate,  forms  large,  transparent  crystals  melting  at  76 — 77°, 

In  a  1^  per  cent,  solution  in  benzene,  it  has  initially  [a]D=    -21'62°, 

and  this  rises  after  some  days  to  a  constant  value,  [a]D=    -52'52°. 

The  corresponding  p/o^^/^ajo-compound,  CgH^Me'N2*CHAc*C0.,*C'iQHjj, 

melts  at  86 — 87°,  and   in  benzene  has  [0]^=    -  ir86°  changing  to 

-  61'56°  ;  with  phenylhydrazine,  it  yields  ^methylphenyl-i-azo-\-plienyl- 

,    ,,  ,        CMeIN NPh       ,.,     , 

3-methyl-5-pyrazolone,  J^  i       ,   which   forms   yellow  or 

CH(r«i./  CgH^Me)*CO 

orange  needles  melting  at  136 — 137°. 

Menthyl  ^hromophenylazoacetoacetate,  CgH^Br'Ng'CHAcCOg'CjoHjj, 

melts   at    119 — 121°,  and,   in   benzene  solution,   has  [0)0=    -12  84° 

changing  to  —  46"88°;  with  pljeuylh^drazine,  it  gives  rise  to  4-6romo- 

CMelN NPh 

phenylazo-l-phenyl-2-methyl-5-pyrazolone,' 1^     ,       r,  xr  o  \  Ar^  >  which 

CH(rs.,'Lgxl^i3r)  'LO 

melts  at  152— 153°. 

Menthyl  T^-chloro phenylazoacetoacetate,  CgH^CI'Ng'ClIAcCOj'CjQHjj, 
melts  at  103 — 105°,  and  in  benzene  has  [a]u=  -15'43°  changing  to 
-55*79°;  with  pheuylhydrazine,  it  gives  4:-pchlorophenylazo-l-ph'inyl- 
3-methy  1-5 -pyrazolone  melcing  at  141 — 142°. 

The  mutarotation  of  the  above  compounds  is  accelerated  by  traces  of 
bases  or  acids.  By  the  action  of  diazo-oxides  on  the  esters,  formazyl 
compounds  are  formed.  The  following  have  been  isolated,  but  the 
colour  of  tlieir  solutions  is  too  intense  to  admit  of  the  determination  of 
their  rotatory  power. 

Menthyl  pp'- diinethylphenylfonaazylcarboxylate, 

C,H,Me-NH-N:CXN206H4Me)-C02-C,oHj9, 
forms   dark  red  crystals  with  a   blue  reflex  and  melts  at   134 — 136°; 
menthyl     ■^-hromophenyl-^' -methyl phenyl/ormazylcarhoxylate      melts     at 
149 — 151°  ;    menthyl    ^-chlorophenyl-\i' -methyl phenyl/ormazylcarboxylate 
melts  at  145—147°. 

The  mutarotation  of  the  azo-derivatives  of  menthyl  acetoacetate 
is  due  to  isodynamic  change  in  virtue  of  the  lability  of  the  a-hydrogeu 
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atom,  aud  when  this  hydrogen  atom  is  replaced  by  bromine  the  specific 
rotation  becomes  invariable.  The  a-bi'omo-derivatives,  which  represent 
a  new  class  of  azo-compounds,  were  made  (1)  by  direct  bromination  of 
the  above  esters,  (2)  by  the  interaction  of  a  diazo-oxide  and  menthyl 
a-bro  moacetoacetat  e. 

Menthyl  phenylazo-a-hromoacetoacetate,   CgH.'Ng'CBrAcCO.^'CjQH^g, 
forms  large,  yellow  crystals    melting   at  133 — 134°;   it   has    [a]D  = 

—  82*45°  in  benzene.  The  corresponding  p-^o^y/aso-compound, 
C6H4Me-N2-CBrAc-C02-CioH,9,  melts  at  155—156°  and  has   ["Jd^ 

-  85-95°.     The  T^-hroniophenylazo-comT^owndi, 

C6H4Br-N,-CBrAc-C02-CioHi9, 
melts  at  155°  and  has  [a]D=  —  73'45°  ;  the  T^-chlorophenylazo-cova'^MnA. 
melts  at  147 — 148=;  it  has  [a]D=    -67-61°.     The  crystals  of  these 
four  compounds  exhibit  anomiilous  dispersion  of  the  optic  axes. 


The  following  note  has  been  received  since  the  meeting 


82.  "The  chemical  reactions  involved  in  the  rusting  of  iron."     By 

W.  R.  Dunstan. 

In  a  lecture  delivered  before  the  Royal  Artillery  Institution  at 
Woolwich,  the  substance  of  which  was  published  in  tlie  Proceedings  of 
that  Institution  (Vol.  26,  1899,  No.  5)  and  also  in  Engineering,  June  1, 
1900,  the  author  gave  a  general  account  of  the  results  of  au  investiga- 
tion of  the  chemical  process  of  rusting.  This  investigation,  which  was 
conducted  with  the  cooperation  of  Dr.  Jowett,  was  afterwards  con- 
tinued, and  with  the  assistance  of  Mr.  E.  Goulding  extended,  especially 
to  the  atmospheric  corrosion  of  iron  and  steel,  and  a  further  account 
of  the  results  obtained  was  published  in  the  Keport  (1900)  of  the 
Steel  Rails  Committee  of  the  Board  of  Trade,  of  which  the  author  was 
a  member.  Since  then,  the  inquiry  has  been  farther  extended,  especi- 
ally with  reference  to  tlie  atmospheric  corrosion  of  pairs  of  metals  and 
to  the  elucidation  of  the  general  process.  Various  circumstances 
have,  however,  delayed  the  completion  of  the  work,  and  the  present 
summary  of  the  lesults  is  published  pending  the  preparation  of  a  fuller 
account  of  the  investigation. 

It  has  been  proved  that  whilst  both  liquid  water  and  oxygen  are 
necessary  for  the  formation  of  rust,  the  presence  of  carbonic  acid  is 
not  essential,  although  it  may  accelerate  the  action.  Tlie  well-known 
effect  of  alkalis  and  alkaline  salts  in  preventing  the  oxidation  of  iron 
has  been  hitherto  attributed  to  the  withdrawal  of  the  carbonic  acid. 
It  has  been  found,  however,  that  the  phenomenon  is  not  due  to  this 
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cause,  but  to  the  establishment  of  conditions  in  which  the  production 
of  hydrogen  peroxide  is  inhibited. 

When  highly  purified  iron,  containing  mere  traces  of  impurity,  is 
left  in  contact  with  dry  gases  (oxygen,  carbon  dioxide,  mixtures  of 
oxygen  and  carbon  dioxide),  rusting  does  not  take  place.  In  the 
presence  of  the  same  gases  and  water  vapour,  no  rusting  occurs  so 
long  as  a  constant  temperature  (34°  in  the  actual  experiments)  is 
maintained,  but  if  the  temperature  is  allowed  to  fluctuate,  liquid 
water  condenses  on  the  surface  of  the  iron  and  rust  is  produced.  It 
is  thus  shown  that  pure  iron  is  not  oxidised  in  presence  of  gases  and 
water-vapour  only,  but  that  the  presence  of  liquid  water  is  necessary 
for  rusting  to  take  place. 

In  another  series  of  experiments,  pieces  of  iron  were  left  in  contact 
with  water  saturated  with  a  particular  gas  and  with  an  atmosphex'e  of 
the  same  gas  above  the  solution.  When  hydrogen,  carbon  dioxide, 
or  nitrogen  which  had  been  carefully  freed  from  oxygen  was  employed, 
rusting  did  not  occur,  but  if  oxygen  or  a  mixture  of  oxygen  and 
carbon  dioxide  was  used,  oxidation  took  place.  From  these  results,  it 
is  evident  that  for  the  formation  of  rust  both  oxygen  and  liquid  water 
are  requii*ed.  In  the  experiments  in  which  a  mixture  of  oxygen  and 
carbon  dioxide  was  used,  the  results  observed  indicated  that  in  thi;* 
case  a  secondary  action  proceeds  .simultaneously. 

In  order  to  investigate  the  influence  of  solutions  of  various  salts  on 
the  production  of  rust,  small  pieces  of  highly  purified  sheet  iron  were 
enclosed  with  the  different  solutions  in  sealed  glass  tubes,  the  space 
above  the  solution  in  each  case  being  filled  with  pure  oxygen.  The 
following  substances  were  found  to  prevent  to  a  greater  or  less  extent 
the  formation  of  rust  :  sodium  carbonate,  ammonium  carbonate,  borax^ 
disodium  hydrogen  phosphate,  calcium  hydroxide,  ammonia,  potassium 
dichromate,  potassium  ferrocyanide,  chromic  acid,  sodium  nitrite,  and 
potassium  carbonate.  Rusting  occurred  in  the  presence  of  the  follow- 
ing compounds  :  sodium  chloride,  potassium  chlorate,  ferrous  sulphate, 
potassium  ferricyanide,  potassium  nitrate,  and  sodium  sulphate.  The 
reagents  which  prevent  the  rusting  of  iron  are  those  in  presence  of 
which  decomposition  of  hydrogen  peroxide  takes  place  and  which  are 
consequently  inimical  to  its  formation.  There  can  be  little  doubt, 
therefore,  that  hydrogen  peroxide  plays  an  important  part  in  the 
chemical  process  of  rusting.  By  the  direct  action  of  hydrogen  peroxide 
on  metallic  iron,  a  red  basic  ferric  hydroxide,  identical  with  ordinary 
rust,  is  rapidly  produced,  and  it  is  found  that  in  genex'al  those  metals 
rust  in  air  which  are  oxidised  by  hydrogen  peroxide,  whilst  those 
metals  which  are  not  oxidised  by  hydrogen  peroxide  do  not  rust  in  air. 
Iron,  zinc,  and  lead  ai-e  examples  of  the  first  class,  and  the  rusting  of 
all  these  metals  is  stopped  by  contact  with  substances  which  prevent 
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the  formation  of  hydrogen  peroxide.  Copper,  silver,  and  nickel  are 
examples  of  the  second  class  ;  these  metals  do  not  rust  in  air  and  are 
not  oxidised  by  hydrogen  peroxide. 

The  analysis  of  a  number  of  specimens  of  iron  rust  has  shown  that 
its  composition  may  be  I'epresented  by  the  formula  Fe20^,(OH)2. 

The  chemical  reactions  concerned  in  the  process  of  rusting  may 
therefore  be  represented  by  the  following  equations  :  Fe  +  0^  +  HgO  == 
FeO  +  HoOo.     2FeO  +  H  ^O.  =  FeJ^^{OK).^. 

The  presence  of  water  in  the  liquid  state  is  essential  alike  for  the 
occurrence  of  rusting  and  for  the  formation  of  hydrogen  peroxide. 

In  the  case  of  certain  metals,  notably  that  of  zinc,  hydrogen 
peroxide  can  be  detected  during  the  process  of  rusting.  It  has  not 
been  possible,  however,  to  detect  with  certainty  the  presence  of 
hydrogen  peroxide  during  the  rusting  of  iron.  This  may  be  due  to 
the  fact,  previously  mentioned,  that  iron  is  very  rapidly  oxidised  by 
hydrogen  peroxide  with  formation  of  rust,  so  that  under  ordinary 
•conditions  the  hydrogen  peroxide  is  quickly  destroyed. 

The  influence  of  certain  other  reactions  on  the  process  of  rusting 
has  been  studied  and  may  be  summarised  as  follows  : 

(I)  The  direct  decomposition  of  water  by  metallic  iron  with  libera- 
tion of  hydrogen  can  take  place  only  at  a  relatively  high  temperature 
and  is  not  affected  by  the  presence  of  alkaline  salts,  such  as  sodium 
carbonate. 

(II)  The  action  of  aqueous  carbonic  acid  on  iron  in  the  absence  of 
oxygen  results  in  the  liberation  of  hydrogen  and  formation  of  ferrous 
carbonate  or  bicarbonate.  If  oxygen  is  present,  the  ferrous  salt 
subsequently  undergoes  oxidation,  the  rust  obtained  in  this  case  con- 
taining a  varying  amount  of  carbonate. 

(III)  Electrolytic  action  occurs  when  the  iron  is  impure  or  when 
another  metal  is  present.  The  electropositive  metal  suffers  oxidation 
And  hydrogen  gas  is  evolved.  This  action  is  not  prevented  by  the 
presence  of  sodium  carbonate. 
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"Formation  of  an  anhydride  of  camphoryloxime."  By  T.  M. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*83.  ''Formation  of  an  anhydride  of  camphor yloxime."     By  T.  M. 

Lowry. 

When  nitrocamphor  is  boiled  with  concentrated  hydrochloric  acid, 
the  greater  part  of  the  substance  passes  into  solution  and  is  converted 
into  camphoryloxime.  Daring  the  investigation  of  this  isomeric  change 
{Trans.,  1898,  73,  1002),  a  considerable  quantity  of  a  resinous  by- 
product was  accumulated  ;  this  substance  has  now  been  examined  and 

C^  FT  O  IT 

found  to  contain  an  a;i/i?/c^ri(^,    '^  l*^CIN'0'NIC<^^  '  ):*,     of    cam- 

plioryloxime,  which,  after  crystallisation  from  alcohol,  softens  at  about 
215°,  melts  at  220°  and  has  [a]D=    +26°  in  acetone. 

*84.  "  Mutarotation  of  glucose  as  influenced  by  acids,  bases  and 
salts."     By  T.  M.  Lowry. 

Both  acids  and  bases  have  an  accelerating  effect  on  the  muta- 
rotation of  glucose,  whilst  potassium  chloride  is  without  influence. 
If  the  mutarotation  is  conditioned  by  the  presence  in  the  glucose 
of  an  exceedingly  minute  quantity  of  basic  impurity  or  a  some- 
what larger  amount  of  acid  impurity,  a  retardation  should  bo 
produced  when  the  base  or  acid  is  neutralised  by  adding  hydrogen 
chloride  or  potassium  hydroxide  respectively.  Careful  quantitative 
experiments  showed  that  this  retardation  does  not  occur,  and  the  con- 
clusion is  drawn  that  although  the  mutarotation  is  accelerated  by 
both  acids  and  bases,  its  occurrence  is  independent  of  the  presence  of 
these  impurities.  Probably  the  water  alone  ivS  sulHcient  to  condition 
the  change  if  enough  impurity  is  present  to  render  it  an  electrolyte. 

*86.  "  The  solubility  of  dynamic  isomerides."    By  T.  M.  Lowry. 

Whilst  the  z'otatory  power  affords  a  general  method  for  studying 
the  dynamic  isomerism  of  optically  active  substance.s,  no  similar 
method  is  available  in  the  case  of  inactive  bodies.  The  measurements 
of  electrical  conductivity,  so  effectively  employed  by  Hantzsch  in  the 
study  of  pseudo  acids,  pseudo-salts,  and  pseudo-bases,  can  only  be  made 
when  one  of  the  isomerides  is  an  electrolyte  and  at  least  moderately 
soluble  in  water.  Of  the  other  physical  properties,  density,  molecular 
solution  volume,  refractive  index,  dlKpor.sion,  and  magnetic  rotatory 
power  differ  relatively  little  in  isomeric  compounds,  and  the  molting 
point,  colour  mid  iil(r;iviolot   absorption  cannot  ea.sily  be   made  the 


157 

basis  of  quantitative  measurements.  The  solubility  of  dynamic 
isomerides  is,  however,  usually  very  different,  and  under  certain  con- 
ditions it  is  possible  to  follow  experimentally  the  gradual  change  of 
solubility  as  a  substance  is  converted  into  a  dynamic  isomeride.  This 
method,  which  has  been  devised  and  tested  in  the  case  of  optically 
active  substances,  will,  it  is  believed,  be  of  service  in  the  study  of 
inactive  bodies,  and  thus  render  possible  the  quantitative  examin- 
ation of  many  changes  that  have  hitherto  been  examined  only 
qualitatively. 

If  the  less  soluble  isomeride  is  initially  in  contact  with  the  solvent, 
the  solubility  gradually  increases  until  the  liquid  phase  contains  a 
normal  proportion  of  the  two  forms.  If,  however,  the  more  soluble 
isomeride  is  used,  the  solubility  increases  until  the  liquid  is  saturated 
with  both  forms  ;  the  solution  then  contains  a  much  greater  proportion 
of  the  more  soluble  isomeride  and  isomeric  change  proceeds  con- 
tinuously, the  more  soluble  modification  dissolving  whilst  the  less 
soluble  form  separates  from  the  solution ;  finally,  when  the 
whole  of  the  more  soluble  form  has  dissolved,  the  solubility  decreases 
to  a  constant  value  identical  with  that  obtained  when  the  less  soluble 
isomeride  alone  is  used. 

Measurements  of  the  solubility  of  pseudo  /3-bromonitrocamphor  in 
benzene  show  that  at  10°  the  solubility  gradually  increases  from  2'3 
to  9"3  grams  per  100  grams  of  benzene,  whilst  when  both  forms  are 
present  in  the  solid  phase  the  solution  contains  nearly  14  per  cent,  of 
the  substances. 


*86.  "  The  rusting  of  iron."     By  G.  T.  Moody. 

The  contention  of  Dunstan  (Proceedings  of  the  Roycd  Artillery 
Institution,  1899,  No.  5,  26;  this  vol.  p.  150)  that  carbon  dioxide  is 
not  essentially  concerned  in  the  process  of  rusting  and  that  this  change 
is  caused  by  hydrogen  peroxide  is  based  on  the  observation  that  solutions 
of  chromium  trioxide,  potassium  dichromate,  potassium  ferrocyauide, 
sodium  nitrite  and  other  substances  which  decompose  hydrogen  per- 
oxide, entirely  or  nearly  entirely  prevent  rusting.  The  author  finds 
that  the  retarding  action  exercised  by  these  substances  is  due  to  the 
influence  they  exert  on  the  absorption  of  carbon  dioxide.  For  example, 
when  exposed  to  the  gas  under  exactly  the  same  conditions,  water 
absorbed  90'6  volumes,  whilst  a  15  per  cent,  solution  of  chromium 
trioxide  and  a  20  per  cent,  solution  of  sodium  nitrite  absorbed  4*2 
volumes  and  5*6  volumes  respectively.  A  solution  of  chromium  tri- 
oxide— which  itself  does  not  attack  iron — appears  all  the  more  to 
exert  a  protecting  influence  because  of  the  ease  with  which  it  dissolves 
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ferric  oxide.  Iron,  when  placed  under  a  1  per  cent,  solution  of  chrom- 
ium trioxide  exposed  to  air,  remains  bright  for  some  weeks,  although 
the  metal  is  slowly  passing  into  solution.  Eventually  rust  commences 
to  form  on  the  metal,  although  the  solution  still  contains  free  chromic 
acid. 

"When  iron  is  exposed  to  water  and  oxygen  previously  freed  as  far 
as  possible  from  carbon  dioxide,  the  volume  of  oxygen  remains 
practically  unchanged.  On  admitting  carbon  dioxide,  the  volume  of 
oxygen  diminishes  rapidly  and  rusting  becomes  visible. 

The  interaction  of  iron  with  aqueous  carbonic  acid  appears  to  be 
strictly  comparable  with  that  occurring  between  iron  and  sulphuric 
acid.  A  solution  of  carbonic  acid,  formed  by  saturating  2*4  litres  of 
water  at  18°  with  carbon  dioxide,  when  left  in  contact  with  600  grams 
of  clean  iron  turnings  yielded  635  c.c.  of  hydrogen  in  7  days. 
After  remaining  for  one  week,  the  solution  contained  0  1  per  cent,  of 
iron  present  as  ferrous  bicarbonate,  a  substance  which  is  readily  de- 
composed by  atmospheric  oxygen  yielding  a  mixture  of  ferrous  carbon- 
ate and  ferric  oxide,  whilst  a  part  of  the  carbonic  acid  is  regenerated. 
On  account  of  the  ease  with  which  this  change  takes  place,  it  follows 
that  in  presence  of  oxygen  a  definite  weight  of  carbonic  acid  will 
exert  a  greater  corroding  influence  on  iron  than  will  its  equivalent  of 
sulphuric  or  hydrochloric  acid. 

The  author  contends  that  the  primary  action  in  rusting  involves  the 
interaction  of  iron  and  acid  and  that  rust  is  formed  by  the  subsequent 
oxidation  of  ferrous  salt. 

Discussion. 

Mr.  C.  E.  Gkoves  said  it  was  known  that  iron  immersed  in  potassium 
carbonate  solution  did  not  rust,  and  asked  whether  tlie  author  had 
examined  the  action  on  iron  of  a  solution  of  potassium  hydrogen 
carbonate  saturated  with  carbon  dioxide.  He  believed  it  was  not 
generally  known  that  solid  caustic  potash  containing  about  5  per  cent, 
of  water,  when  fused  at  a  gentle  heat  in  contact  with  steel,  readily 
attacked  it,  the  iron  apparently  forming  a  ferrous  compound.  Fused 
caustic  soda,  however,  had  practically  no  action  on  iron. 

Dr.  JoWETT  said  that,  having  cooperated  with  Professor  Dunstan  in 
the  work  to  which  Dr.  Moody  had  referred,  he  must  point  out  that 
much  of  the  criticism  seemed  to  be  based  on  a  misunderstanding.  The 
rusting  of  iron  was  the  sum  of  several  chemical  reactions  each  of  which 
had  been  separately  studied.  It  was  not  stated  or  thought  that  the 
oxidation  in  which  hydrogen  peroxide  might  take  part  constituted  the 
whole  phenomenon  of  rusting,  and  one  of  the  experiments  shown  by 
Dr.    Moody,  namely,  the  evolution  of  hydrogen  from  a  mixture  of 
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aqueous  carbonic  acid  and  iron,  was  referred  to  in  Professor  Dunstan's 
note.  The  oxidation  in  which  it  was  suggested  that  hydrogen  peroxide 
was  involved,  occurred  when  oxygen,  water,  and  pure  iron  were  used, 
and  it  was  a  fact  that  substances  which  decomposed  hydrogen  peroxide 
prevented  oxidation  under  conditions  similar  to  those  in  which  the 
peroxide  was  produced  during  the  oxidation  of  zinc. 

Finally,  although  the  analyses  of  rust  produced  under  ordinary 
atmospheric  conditions  generally  showed  the  presence  of  carbon 
dioxide,  they  agreed  clo^ely  with  the  formula  FeoO.,(OH)2,  which  wag 
also  found  to  represent  the  composition  of  the  product  formed  by  the 
oxidation  of  iron  under  the  conditions  previously  mentioned. 

Dr.  Scott  asked  if  the  chromic  acid  was  free  from  sulphuric  and 
nitric  acids. 

He  mentioned  that  Dr.  Kussell's  experiments  on  the  action  of 
various  metals  on  photographic  plates  showed  that  zinc  very  readily 
gave  hydrogen  peroxide  and  even  mercury  containing  l/300th  per 
cent,  of  zinc  produced  sufficient  to  affect  a  photographic  plate. 

Dr.  KoHN  asked  whether  any  experiments  had  been  tried  on  the 
influence  of  light  on  the  action  of  carbonic  acid,  since  many  changes 
effected  by  air  and  moisture  and  attributed  to  the  formation  of 
hydrogen  peroxide  did  not  occur  or  were  diminished  in  absence  of 
light.  Such  experiments  might  indicate  whether  hydrogen  peroxide 
had  any  contributory  action. 

Mr.  A.  C.  Chapman  asked  whether  Dr.  Moody  had  assured  himself 
that  the  amount  of  hydrogen  evolved  in  the  experiment  referred  to 
was  not  greater  than  that  which  would  correspond  with  the  carbon 
dioxide  present,  and  also  whether  he  had  made  any  experiments  as  to 
the  influence  of  the  purity  of  the  iron  employed  on  the  quantity  of  gas 
evolved.  In  other  words,  was  the  hydrogen  solely  the  result  of  re- 
placement, or  might  not  some  of  it  have  been  produced  by  electrolytic 
action  pure  and  simple. 

Dr.  Henry  pointed  out  that  in  the  course  of  the  experiments 
referred  to  in  Prof.  Dunstan's  note,  a  specimen  of  pure  sheet  iron 
with  bright  surfaces  had  been  immersed  for  more  than  six  years  in  a 
4  per  cent,  aqueous  solution  of  chromic  acid  contained  in  a  loosely 
stoppered  jar  ;  during  the  whole  of  that  time  the  surfaces  had  remained 
perfectly  bright  and  there  was  no  evidence  of  either  the  reduction  of 
the  chromic  acid  or  the  formation  of  iron  rust,  although  the  solution 
was  in  contact  with  atmospheric  carbon  dioxide.  He  suggested  that 
the  rusting  observed  by  the  author  when  iron  was  kept  in  solutions  of 
dilute  chromic  acid  in  presence  of  carbon  dioxide  might  be  due  to  the 
employment  either  of  commercial  iron  or  chromic  acid  containing 
impurities ;  it  was  known  that  the  presence  of  neutral  salts  such  as 
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sodium  chloride  in  watei-  in  which  iron  was  immersed  accelerated  the 
rate  of  rusting. 

Dr.  LowRY  said  that  if  hydrogen  peroxide  were  a  product  of  tho 
initial  stage  in  the  rusting  of  iron,  its  destruction  by  chromic  acid 
might  be  expected  to  assist  rather  than  retard  the  oxidation. 

Dr.  Moody,  in  reply,  said  that  in  discussing  this  subject  it  was 
necessary  to  be  agreed  as  to  what  was  meant  by  rusting.  He  under- 
stood rusting  to  mean  the  corrosion  taking  place  when  metals  were 
left  exposed  to  air  under  ordinary  conditions.  Water  condensed  from 
air  contains  carbonic  acid,  which  in  contact  with  iron  immediately 
gives  rise  to  a  ferrous  salt.  Since  ferrous  salts  equally  with  chromic 
acid,  sodium  nitrate,  and  potassium  ferrocyanide  establish  a  condition 
in  which  the  production  of  hydrogen  peroxide  is  inhibited,  it  follows 
that  the  theory  advanced  by  Dunstan  can  have  no  bearing  on  the 
atmospheric  rusting  of  iron. 


87.  "  Imino-ethers  corresponding  with  ortho-substituted  benzenoid 
amides."     By  G.  D.  Lander  and  F.  T.  Jewson. 

Pinner's  method  of  synthesis  of  iniino-ethers  fails  either  partially  or 
completely  with  aryl  cyanides  containing  an  oW/to-substituent,  and  ofie 
of  the  authors  has  shown  that  the  main  product  of  the  action  of  ethyl 
iodide  and  dry  silver  oxide  on  o-toluamide  in  boiling  alcoholic  solution 
is  a  nitrile  (Trans.,  1901,  77,  695). 

When  boiling  alcohol  is  employed  as  a  medium,  the  alkylation  of 
other  amides  by  this  method  seems  to  be  characterised  by  the  forma- 
tion of  nitriles,  but  whilst  the  yield  of  imino-ether  from  o-toluamido  is 
rnly  13-6  per  cent.,  the  proportion  is  70  per  cent,  in  the  case  of 
^;-toluamide  ;  this  result  is  explained  by  supposing  that  the  o-compound 
more  readily  loses  alcohol  than  its  ;7-isomeride,  C7H7*CINH'OEt  = 
CyH^'CN -f  EtOH.  The  same  constitutive  factor,  however,  renders 
the  o-imino-ether  more  stable  as  regards  hydrolysis  by  aqueous  hydro- 
chloric acid,  C-HyCINH-OEt  +  HoO  -f-  HCl  -  C~H--CO.,Et  +  NH^Cl. 

Although  l)etter  yields  of  the  imino-ether  are  obtained  when  the 
Kynthenis  is  carried  out  in  boiling  ethereal  solution,  yet  in  this  case^ 
nitrile  is  also  produced. 

The  liydrocliloride  of  o-chlorobenziminoethyl  ether  decomposes  at 
106°,  yielding  o-chlorobenzamide ;  the  methyl  analogue  forms  a 
hydrocldoride  which  decomposes  at  about  110°.  o-Chlorohenzmethyl- 
amide  is  alwo  a  j)roduct  of  the  methylation  of  o-chlorobenzamido,  and 
forniH  colourh'Hs  needles  melting  at  92 — 94°.  o-Tolnimhiomeihyl  effier 
WHH  prepared  by  tho  action  of  methyl  iodide  on  tho  silver  derivative 
of  0  toluamide  ;  its  ftydrocfi/oride  decomposes  between  110°  and  115°. 
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o-l'duiminoethyl  ether,  when  mixed  with  nitrile,  distils  without  change 
between  106°  and  118°  under  20 — 25  mm.  pressure,  and  yields  a.  hydro- 
chloride which  decomposes  at  105 — 106°. 

88.  "  The  hydrolysis  of  ethyl  maudelate  by  lipase."     By  H.  D.  Dakin. 

Optical  isomerides  are  frequently  very  differantly  affected  by  en- 
zymes as  well  as  by  living  organisms,  but  the  production  of  an 
optically  active  substance  from  inactive  material  as  the  result  of  simple 
enzyme  action  has  not  hitherto  been  conclusively  demonstrated. 

If  the  conception  of  an  enzyme  as  an  optically  active  asymmetric 
complex  is  correct,  and,  morever,  if  combination  occurred  between  the 
enzyme  and  the  substance  acted  on,  it  should  be  possible  to  show  that 
when  an  enzyme  acts  on  an  optically  inactive  substance,  the  two 
optical  components  are  decompo.sed  with  unequal  velocity. 

This  was  shown  to  be  the  case  Avhen  inactive  ethyl  mandelate  was 
hydrolysed  by  the  enzyme  lipase.  In  all  cases,  provided  hydrolysis 
was  incomplete,  the  separated  mandelic  acid  was  found  to  be  strongly 
dextrorotatory  whilst  the  unchanged  ester  was  laevorotatory. 

The  reaction  would  appear  to  liexr  a  close  analogy  to  the  hydrolysis 
of  esters  prepared  from  an  optically  active  alcohol  and  an  inactive 
acid  (Marckwald  and  McKenzie,  Ber.,  1901,  34,  469). 


89.  "  Isomeric  change  in  benzene  derivatives.  The  conditions  in- 
fluencing the  interchange  of  halogen  and  hydroxyl  in  benzene- 
diazonium  hydroxides."     By  K.  J.  P.  Orton. 

The  suppo.sed  s-tribromophenylnitrosoamine,  obtained  by  Hantzsch 
and  Pohl  {Ber.,  1902,  35,  2964)  from  s-tribromobenzenediazonium 
acetate  undei"  conditions  which,  according  to  the  author's  earlier  in- 
vestigations {Proc.  Roy.  Sac,  1903,  71,  153),  are  favourable  to  the 
replacement  by  hydroxyl  of  the  bromine  atom  in  the  ortho-position 
relatively  to  the  diazo-group,  is  now  shown,  by  an  exact  repetition  of 
Hantzsch  and  Pohl's  experiments,  to  consist  of  a  mixture  of  3  : 5-di- 
bromo-o-quinonediazide  (3  :  5-dibromo-o-diazophenol)  and  an  amorphous 
condensation  product,  pi'obably  a  hydroxyazo-derivative,  either  when 
prepared  from  the  diazonium  salt  or  from  the  corresponding  alkali 
diazo-oxide  (diazotate).  Moreover,  the  hydrochloride  obtained  by 
Hantzsch  and  Pohl  by  passing  hydrogen  chloride  into  an  ethereal 
solution  of  the  original  yellow  material  and  thought  by  them  to  be 
the  hydrochloride  of  the  nitrosoamine,  is,  in  fact,  the  hydrochloride  of 
the  quinonediazide,  which  can  readily  be  prepared  from  it  by  hydrolysis 
with  water. 
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The  transformation  of  the  diazonium  acetates  derived  from  2:4:  6-tri- 
bromo-3-nitroaniIine,  2:3:4:  6-tetrabromoaniline,  3  :  5-dibromo-/?-tolu- 
idine,  2  :  6-dibromoaniliue,  2  :  4-dichloroaniline,  and  2  :  4-dibromo- 
5-nitroaDiline  have  been  examined.  When  a  nitro-group  is  in  the 
meta-position  relatively  to  the  diazo-group,  the  replacement  of  the  o-  or 
/j-bromine  atom  by  hydroxy  1  takes  place  very  readily,  the  diazo-compound 
in  this  respect  resembling  the  naphthalene  derivatives  {Proc,  1902,  18, 
252).  It  is  remarkable  that  3  : 5-dibromo-j[)-toluenediazonium  acetate 
does  not  lose  bromine. 

2  :  6-Dibromobenzenediazonium  acetate  slowly  undergoes  this  change, 
but  chlorine  ions  are  scarcely  appreciable  in  a  solution  of  2  :  4-dichloro- 
benzenediazonium  acetate,  even  after  several  days.  Bromine  is, 
however,  rapidly  displaced  when  a  nitro-group  is  in  the  meta-pusition 
relatively  to  the  diazo-group,  as  in  the  2  : 4-dibromo-5-nitrobenzene 
diazo-compounds. 

This  interchange  tikes  place  not  only  with  the  diazonium  acetates 
and  hydrogen  carbonates,  but  also  in  a  similar  manner  with  the  salts 
of  other  weak  acids,  such  as  the  cyanides  and  the  nitrites,  but  with 
these  salts,  however,  other  reactions  occur  simultaneously,  thus 
2:4:  6-tribromo-l-nitrobenzene  is  also  formed  from  the  nitrite. 

When  the  diazonium  salt  is  present  as  sulphate,  the  change  is 
extremely  slow  at  the  ordinary  temperature,  but  at  80°  nearly  one 
atomic  proportion  of  bromine  is  eliminated  in  four  hours,  a  fact  which 
no  doubt  accounts  for  the  apparent  impossibility  of  obtaining  s-tri- 
bromophenol  by  heating  aqueous  solutions  of  s-tribromobenzenediazon- 
ium  salts. 

The  following  substances  were  described  :  2  :  4  :  Q-tribromobenzeneazo- 
ft-naphthol,  melting  at  173 — 174°;  3  :  6-dibroinop}ienol-2-azo-P-naphthol, 
copper-coloured  plates  melting  at  214 — 215°;  Z\b-dibromo-2-nitro- 
■p-guinonediazide  (3  : 5-dibromo-2nitrop-diazophe'nol),  prepared  from 
2:4:  6-tribromo-3-nitroaniline,  crystallises  in  yellow  plates  decomposing 
at  196°;  tribromoquinonediazide  {iribromodiazophenol),  prepared  from 
2:3:4: 6-tetrabromoaniline,  forms  orange  crystals  melting  and  de- 
composing at  124°;  Z-hromo-oquinonediazide  {^-bromo-o-diazophenol), 
prepared  from  2  : 6-dibromoaniline,  crystallises  in  orange  needles  melt- 
ing and  decomposing  at  103°  ;  2  :  ^^-dichlorobenzeneazo-fi-naphthol,  scarlet 
prisms  melting  at  190°;  chlorophenolazo-P-naphtliol,  minute  needles 
melting  at  265° ;  3  : 5-dibromo-p-tolueneazo-ft-n(iphthoI,  scarlet  prisms 
melting  at  141°. 
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90.  "The  synthesis  of  aay  trimethylglutaric  acid,  of  the  cis-  and 
<?'«ns-modifications  of  ^-hydroxy-aay-trimethylglutaric  acid,  and 
of  aay-trimethylglutaconic  acid."  By  W.  H.  Perkin,  jun.,  and 
Alice  E.  Smith. 

A  mixture  of  etliyl  dimethylmalonate  and  ethyl  acetate  is  readily 
acted  on  by  f-odium,  yielding  the  sodium  compound  of  ethyl  aa-di- 
methylacetonedicarboxylate,  COgEt'CMeg'CO'CHNa-CO^Et,  and  if 
this  is  treated  with  methyl  iodide,  ethyl  aa.y-triviethylacetonedicarhoxylate, 
COgEt'CMe^'CO'CHMe-COgEt,  is  produced  as  a  nearly  colourless  oil 
boiling  at  195 — 197°  under  100  mm.  pressure,  which,  in  alcoholic 
solution,  gives  a  violet  coloration  with  ferric  chloride.  When  this 
ester  is  reduced  with  sodium  amalgam,  it  yields  a  mixture  of  the 
cis-  and  <r«n»-moditication8  of  (i-hydroxy-aay-trimethylglutaric  acid^ 
C02H-CMe2-CH(OH)-CHMe-CO.^H.  The  <rans-acid  melts  at  155° 
and  when  rapidly  heated  under  reduced  pressure  distils  with  very 
little  decomposition.  The  m-acid  melts  at  115°  and  on  distillation 
yields  a  crystalline  substance,  CgHj^Oj,  which  melts  at  88°  and 
is  probably  the  anhydride  of  cis-aay-tHmethylglutaconic  acid, 
,     .CO-CMe.,-CH 

^CO CMe 

Both  the  CIS'  and  frans-modifications  of  the  hydroxy-acid,  when 
treated  successively  with  phosphorus  pentachloride  and  diethylaniline, 
or  when  digested  with  fuming  hydriodic  acid,  are  jconverted  into  trans- 
aay-trimethylglutaconic  acid;  this  acid,  which  melts  at  150°  and,  when 
heated  in  small  quantities,  volatilises  to  a  certain  extent  without 
decomposition,  is  reduced  with  difficulty,  but  by  the  action  of  a 
large  excess  of  alcohol  and  sodium  becomes  converted  into  aay-tri- 
methylghUaric  acid,  COoH-CMea'CHg-CHMe-CO^H,  melting  at  98°. 
When  subjected  to  the  action  of  dry  bromine  vapour,  trans-aay-ivi- 
methylglutaconic  acid  is  converted  into  fiy-dibromoaaylrimethylglutaric 
acid,  which  crystallises  from  formic  acid  and  melts  at  205 — 207°. 


91.  "  Hexamethyleneoctocarboxylic  acid  and  the  cis-  and  tratis- 
modifications  of  hexamethylenetetracarboxylic  acid  (hexahydro- 
pyromellitic  acid)."  By  T.  W.  D.  Gregory  and  W.  H. 
Perkin,  jun. 

When  ethyl  propanetetracarboxylate,  (C02Et)2CH-CH2'CH(C02Et)2, 
is  treated  with  bromine,  it  yields  ethyl  dihromopropanetetracarboxylate, 
(C02Et)2CBr-CH2-CBr(CO.Et),,  which  melts  at  55°. 

This   bromo-ester    reacts    with    the  disodium    compound    of    ethyl 


164 

propanetetracarboxylate  giving  an  almost  quantitative  yield  of  ethyl 

(CO,Et),-C-CH,-C-(CO.,Et),         ,       , 
hexamethyleneoctocarhoxylaU,  ;co.jEt);,.C-CH,.C.(CO,Et),'  =^  ^^^^^^'l^^^' 
crystalline  substance  (m.  p.   46°),  which,  when  digested  with  hydro- 
chloric acid,  yields  the  free  hexamethyleneoctocarhoxylic  acid ;  this  sub- 
stance decomposes  at  218°,  giving  rise  to  the  cis-  and  ^?-a?is-modifications 

,       ,.        .,    COoH-CH-CIVCH-COoH     ^^ 
of  nexamethylenetetracar  boxy  lie  acid,  ^^'-u-  X„  ^^t"  Ait  nr\  xr-     ■'■"® 

etVacid  melts  at  140°,  and  its  anhydride  at  60°;  the  <rans-acid  melts 
at  175°,  and  yields  the  latter  compound  on  digestion  with  acetic 
anhydride  and  subsequent  distillation. 


92.  ••  The  bases   contained  in   Scottish  shale  oil.     Part  II."     By 

F.  C.  Garrett  and  J.  A.  Smythe. 

The  only  bases  obtained  in  a  state  of  purity  from  the  fractious  of 
Scottish  shale  oil  boiling  between  164°  and  180°  are  2  :  3-dimethyl- 
pyridhie  and  2:4:  6-trimethylpyridine.  The  lower  homologue,  which 
has  not  been  described,  is  a  liquid  lighter  than,  and  insoluble  in,  water, 
having  a  pleasant  ai-omatic  smell  and  boiling  at  163 — 164°  under 
768  mm.  pressure.  Its  mei'curichloride  melts  at  120°  and  its  aurichlor- 
ide  at  96°  ;  its  platinichloride  melts  and  decomposes  at  216°.  The 
trimethylpyridine  boils  at  171°  under  768  mm.  pressure  and  gives  an 
aurichloride  containing  one  molecule  of  water  of  crystallisation  and 
melting  at  53°;  when  anhydrous,  the  salt  melts  at  112°. 

93.  "A  direct  method  for  determining  the  latent  heat  of  evaporation." 

By  J.  Campbell  Brown. 

The  latent  heats  of  thirteen  alcohols,  seven  acids,  and  twenty-eight 
esters  have  been  directly  determined  by  means  of  an  apparatus 
adapted  for  ascertaining  the  weight  of  liquid  evaporated  by  a 
determinate  amount  of  heat  applied  at  the  boiling  point  of  the 
substance,  when  tliis  is  surrounded  by  a  double  jacket  containing  its 
own  vapour. 

94.  '  Isomeric  partially  racemic  salts  containing  quiuquevalent 
nitrogen.  Part  X.  The  four  isomeric  hydrindamiue  (^chloro 
camphorsulphonates,  Nil,  IJ.H.,."     By  F.  S.  Kipping. 

The  isomeric  partially  raceuiic  a-  and  /ij-.salts  obtained  from 
W/hydrindamine  and  c^-chlorocaiuphorsulphonic  acid  {Trans.,  1900, 
77,   ^'t^^d)   arc    not    resolved    into   their  couiponeuts   under  (conditions 


lt)5 

similar  to  tiiose  employed  in  the  resolution  of  the  corresponding 
bromo-salts  (Froc,  1902,  18,  209),  but  the  four  isomeric  salts  of  the 
type  NKjR^Hg,  from  which  the  partially  racemic  compounds  are 
formed,  have  been  isolated  and  examined. 

t/-Hydrindamine,  prepared  from  the  pure  at^-bromo-salt  (previously 
denoted  aA.-salt,  Proc,  loc.  cit.),  combines  with  (Z-chlorocamphor- 
sulphonic  acid  giving  rise  to  two  isomeric  salts,  one  of  which  is  formed 
in  relatively  very  small  quantities.  The  principal  product,  which 
corresponds  with  the  arf-bromo-salt  and  is  distinguished  as  the 
a(^-isomeride,  is  easily  obtained  in  a  pure  condition ;  it  separates  from 
water  in  well-defined,  compact,  hydrated  crystals,  melts  at  208 — 209°, 
and  has  a  specific  rotation  [a]i,=  +46"  in  aqueous  and  +15*5°  in 
chloroform  solution.  It  differs  greatly  in  outward  px-operties  from 
the  cori'esponding  atZ-salt  of  the  broiuo-acid,  and  al.so  from  all  the 
other  three  isomeric  chloro-salts. 

The  second  product,  which  corresponds  with  the  ^(/-bromosalt 
(previously  denoted  ySA-salt),  is  only  obtained  in  a  pure  condition  after 
a  long  course  of  fractional  crystallisations  ;  it  separates  from  water  in 
long,  hydrated  needles,  melts  at  202 — 203°,  aud  its  specific  rotation  iu 
aqueous  solution  is  [tt]u=  +59°,  the  value  in  chloroform  being 
[al=    +50°. 

The  great  difference  between  these  isomerides  is  very  noteworthy 
considering  the  fact  that  the  corresponding  bromocamphorsulphonates 
of  hydrindamine  and  of  methylhydrindamine  (Tattersall  and  Kipping, 
this  vol.,  p.  145)  are  so  similar  that  the  ySt/isomeride  cannot  be 
obtained  in  a  pure  state. 

The  pure  a(/-hydrindamine  chlotocamphorsulphonate,  decomposed 
with  barium  hydroxide  solution,  gives  both  the  ad-  and  the  /8(i-i.somerides 
when  regenerated  from  its  component  acid  aud  base,  a  proof  that 
these  two  salts  are  formed  from  structurally  aud  optically  identical 
components. 

^-Hydrindamine,  prepared  from  the  pure  a^-moditication  (previously 
denoted  aB)  of  the  bromo-sult,  also  combines  with  t/-chloiocamphor- 
sulphonic  acid  giving  rise  to  a  mixture  of  very  unequal  quantities  of 
two  isomeric  salts.  The  principal  product,  the  a/-moditication,  corres- 
ponding with  the  a^-bromo-salt,  separates  from  water  in  long,  anhydrous 
needles,  indistinguishable  in  appearance  from  those  of  the  ai-bromo-com- 
pound  ;  it  melts  at  1 18 — 119°  and  has  a  specific  rotation  [a]i,  =  +  44°  in 
aqueous  and  +45*5°  in  chloroform  solution.  The  subsidiary  product, 
namely,  the  )8^-isomeride  (formerly  denoted  /SB),  is  only  separated  iu  a 
pure  condition  with  very  great  difficulty ;  it  crystallises  from  water  in 
long,  anhydrous  needles  which  generally  melt  at  about  140 — 145°,  the 
indefinite  melting  point  being   apparently  due  to   dimorphism,  as  iu 
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the  case  of  the  corresponding  bromo-isoraeride.  Its  specific  rotation 
is  [a]r,=    +57'5°  in  aqueous  and  +  60"5°  in  chloi'oform  solution. 

When  the  pure  a^-chloro-salt  is  decomposed  with  barium  hydroxide 
solution  and  then  regenerated  from  its  own  acid  and  its  own  base,  a 
mixture  of  the  a^-  and  /8^isomerides  is  obtained,  just  as  from  the 
original  ^-base. 

It  is  to  be  noted  that  the  (id-  and  /8/-chloro-saUs  have  a  much  higher 
molecular  rotation  than  that  of  rf-chlorocamphorsulphonic  acid, 
whereas  in  the  case  of  the  corresponding  bromo-salts  the  position  is 
reversed ;  it  follows,  therefore,  that  the  formation  of  these  isomerides 
cannot  be  attributed  to  any  partial  racemisation  of  the  acid  or  the 
base. 

The  isolation  of  these  four  isomeric  iiydrindamine  (/-chlorocamphor- 
sulphonates  seems  to  afford  the  final  proof  that  the  author's  explanation 
of  the  existence  of  the  partially  racemic  a-  and  ^-salts  is  the  true  one 
{Trans.,  he.  cit.). 


95.  "  Isomeric    compounds   of  the   type    NRiR.^H,."      By 
F.    S.  Kipping. 

The  isolation  of  the  four  isomeric  hydrindamine  f^chlorocamphor- 
sulphonates  (see  previous  abstract),  the  proof  of  the  existence  of  four 
isomeric  methylhydrindamine  bromocamphorsulphonates  (derived  from 
onerf/-base)  (Tattersall  and  Kipping,  this  vol.,  145),  and  other  evidence 
fully  confirm  the  author's  views  as  to  the  nature  of  the  isomeric 
partially  racemic  .salts  which  have  been  previously  studied  (Kipping, 
Trans.,  1900,77,861;  1901,79,  430),  and  establish  the  occurrence 
of  isomerism  in  compounds  of  the  type  NR^RoH.,  (/'roc,  1902,  18, 
211). 

The  stability  of  the  isomeric  salts  in  aqueous  solution  leads  to  the 
conclusion  that  there  are  two  different  ions  NRjH.,-  for  each  optically 
active  base,  and,  consequently,  it  should  be  possible  to  transfer  such 
ions  from  one  acid  to  another  without  altering  the  configurations 
particular  to  them.  Experiments  bear  out  this  conclusion.  The 
partially  racemic  /8-salt  of  hydrindamine  and  rf-bromocamphor- 
sulphonic  acid  is  not  converted  into  the  corresponding  a-salt  when  it 
is  repeatedly  evaporated  first  with  concentrated  hydrochloric  acid 
and  then  with  water,  or  when  it  is  successively  treated  in  aqueous 
solution  with  sodium  carbonate  and  hydrochloric  acid,  tiie  solution 
being  then  evaporated.  The  four  basic  ions  of  the  /3-salt  can  thus  be 
tranhferred  from  the  bromo-acid  to  hydrochloric  or  to  carbonic  acid, 
and  back  again  to  the  brouio-acid  without  altering  their  relative  pro- 
I)ortions  as  long  as  the  base  is  never  in  the  free  state. 
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The  platinichlorides,  prepared  from  the  ad-,  al-,  and  /8^jnodification> 
[previously  called  theaA-,  aB-,  and  ^B-modifications  respectively  (Proc, 
1902,  18,  209)]  of  hydrindamine  f^bromocaniphorsulphonate  by  pre- 
cipitating in  presence  of  hydrochloric  acid,  seem  to  be  identical  in 
outwai'd  properties,  and  the  hydrochlorides  obtained  from  the  platini- 
chlorides by  decomposing  with  hydrogen  sulphide  are  also  indi^^- 
tinguishable  in  appearance  and  in  melting  point  ;  it  would  seem, 
nevertheless,  that  each  of  the  optically  active  hydrindamines  gives 
rise  to  two  different  hydrochlorides  (indistinguishable  in  ordinary 
properties),  firstly,  because  of  the  behaviour  of  the  partially  racemie 
^-salt  (see  above),  and,  secondly,  because  UieySZ-modification  of  hydrind- 
amine <^-chlorocaraphorsulphonatecan  be  converted  into  a  hydrochloride 
from  which  the  original  /3/-salt  is  obtained  on  evaporating  with  the 
chloro-acid. 

The  hydrochloride,  prepared  from  the  above-mentioned  /?^bromo- 
salt,  gave  with  ammonium  ti-bromocamphorsulphonate  what  appeared 
to  be  the  pure  /S^isoineride,  but  on  repeating  the  experiment  under 
different  conditions,  starting  from  the  /3^chloro-salt,  the  a^modification 
was  obtained  :  further  investigation  is  necessary  before  this  difference 
in  behaviour  can  be  explained,  but  it  seems  reasonable  to  conclude  that 
four  isomeric  hydrochlo^'ichs  of  hydrindamine  are  capable  of  existence. 

The  molecular  rotations  of  the  ad-  and  a^salts  in  dilute  aqueous 
solution  are  in  all  cases  practically  normal,  but  the  )3(/-  and  /S^hydrind- 
amine  bromocamphorsulphonates  give  values  which  are  far  too  low, 
whereas  the  pd-  and  )3/-hydrindamine  chlorocamphorsulphonates  give 
numbers  which  are  far  too  high  ;  molecular  weight  determinations  in 
boiling  aqueous  solution  seem  to  indicate  that  the  salts  of  the  ^-series 
are  not  so  highly  dissociated  as  the  corresponding  a-salts,  but  the 
evidence  is  very  inconclusive. 

The  existence  of  isomeric  salts  of  the  type  NR^RgHj  can  be 
accounted  for  by  assuming  that  the  five  valencies  of  the  nitrogen 
atom  are  directed  from  the  centre  to  the  angles  of  a  square-based 
pyramid,  but  in  view  of  the  highly  conflicting  experimental  evidence 
bearing  on  the  question  of  the  configuration  of  the  nitrogen  atom, 
this  subject  cannot  yet  be  profitably  discussed  ;  even  in  the  case  of 
trivalent  nitrogen,  there  is  great  uncertainty,  as  no  case  is  yet  known 
of  isomerides  of  the  type  NRjRgKg,  although  the  existence  of  such 
compounds  is  a  probable,  if  not  a  necessary,  consequence  of  the 
hypothesis  of  Hantzsch  and  Werner. 
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ADDITIONS    TO    THE    LIBKARY. 

III.   Pamphlets. 

Schiff,  Ugo.  Separazioue  delle  funzioai  basica  ed  acida  per  mezzo 
della  formaldeide.     {Ffoiti  the  Gazz.  Ghim.  Ital.,  33,  pt.  I,  1903.) 

Speroaij'C,  Di  alcaiii  derivuti  aldeidici  del  solfito  di  auilina. 
{From  tlui  Gazz.  Ghim.  Ital.,  33,  pt.  I,  1903.) 

Vaa  Slyke,  L.  L.  Some  facts  aboub  commercial  fertilizers  in  New 
York  State.  ,,  {Being  Bull.  JVo.  230,  y^eu)  York  Agric.  Exper.  Station, 
1903.) 

Van  Slyke,  L.  L.,  and  E.  B.  Hart.  The  relation  of  carbon  dioxide 
to  proteolysis  iu  the  ripening  of  cheddar  cheese.  {Being  Bull.  No.  231, 
New  York^Agric.  Exper.  Station,  1903.) 

Voelcker,  J.  A.,  and  A.  D.  Hall.  The  valuation  of  unexhausted 
manures  obtained  by  the  consumption  of  foods  by  stock. 

Wiley,  H.  W.  Manufacture  of  table  syrups  from  sugar  cane. 
{Being JJ.S.  Dept.  of  Agric.  Bureau  of  Chemistry,  Bull.  No.  53.) 


At  tie  next  meeting,  on  Wednesday,  June  17th,  at  5.30  p.m.,  there 
will  be  a  ballot  for  the  election  of  Fellows,  and  the  following  papers 
will  be  communicated  :— 

"  The  electrolytic  estimation  of  minute  quantities  of  arsenic,  more 
especially  in  brewing  materials."     By  T.  E.  Thorpe. 

"  The  estimation  of  arsenic  in  fuel."     By  T.  E,  Thorpe. 

"  Crystallised  ammonium  sulphate  and  the  position  of  ammonium 
in  the  alkali  series."     A.  E.  H.  Tutton. 

"  Action  of  hydrogen  on  sodium.''     By  A.  Holt,  jun. 

"The  action  of  halogens  on  compounds  containing  the  carbonyl 
group."     By  A.  Lapworth. 

**  Keactions  involving  the  addition  of  hydrogen  cyanide  to  carbon 
compounds."     By  A.  Lapworth. 

"The  acetoacetic  ester  synthesis."  By  A.  C.  0.  Hann  and  A. 
Lapworth. 

"  Kimu  resin."     By  T.  H.  Easterlield  and  B.  C  Aston 

"Note  on  the  Karaka  fruit."  By  T.  11.  Easterlield  and  B.  C. 
Aston. 

•'The  hIow  oxidation  of  methane  at  low  temperaturen.  Part  II." 
By  W.  A.  Bono  and  K.  V.  VVlieeler. 
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CERTIFICATES    OF    CANDIDATES    FOR    ELECTION 
AT   THE    NEXT   BALLOT. 


N.B. — The  names  ol   those   who  sign  from   '•  General   Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Wednesday,  June  17th,  1903. 


Aubrey,  Henry  James, 

The  Cross,  Worcester. 
Analytical  and  Research  Chemist.    Member  Pharmaceutical  Society 
Gt.    Britain,     Certiticated    Society   Apothecaries,    London.     Original 
work   done  on  the  treatment  of    hop   yards   for   the    destruction    of 
blight,  <fec. 

Herbert  S.  Shorthoubc.  Wallace  C.  Nickels. 

W.  S.  Howie.  Charles  Bayliss. 

(,'eo.  A'.  Ferry. 

Barger,  George, 

50,  Guilford  Street,  W.C. 
Physiological  chemist  at  the  Wellcome  Research  Laboratories, 
Heme  Hill,  S.E.  B.A.  (Cantab.),  B.Sc.  (Lond.);  late  assistant  at  the 
Botanical  Institute,  Brussels  University ;  engaged  in  physiological 
chemical  research  ;  published  a  paper  in  Ber.  d.  deutsch.  Chem.  Geaellach.^ 
1902. 

S.  Ruhemann.  W.  J.  Sell. 

Charles  T.  Hey  cock.  F.  W.  Dootson. 

11.  O.  Jones. 

Bennett,  Colin  Noel, 

95,  High  Street,  Camden  Town,  N.W. 
Student  Chemical   Laboratory,    University   College,   London.     For 
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the  last  2^  years  student  at  Chemical  Laboratory,  University  College, 
London, 

J.  Norman  Collie.  Alex.  W.  Bain. 

Edward  C.  Cyril  B  tly.  S.  E.  Sheppard. 

Morris  W.  Travers.  William  Ramsay. 


Bibby,  Charles  Drake, 

G9,  Queens  Road,  Twickenham,  Middlesex. 
Chemist.  Assistant  in  the  Chemical  Laboratory  of  Messrs. 
Burgoyne,  Burbidges  and  Co.,  1894  to  1899.  Assistant  Chemist  in 
the  Laboratories  of  the  Pharmacie  Centrale  de  France,  Saint-Denis 
(Seine),  1899  to  1900.  Student  of  Physiological  Chemistry  at  King's 
College,  London.  At  present  Chemist  in  the  Laboratory  of  Messrs. 
Parke,  Davis  and  Co.,  Hounslow. 

Thos.  Farries.  Theophilus  Pitt. 

Reginald  G.  Halstead.  Georges  Ponthieu. 

Alf.  J.  Parker. 


Brennand,  Henry  John  Wolverton, 
203,  Macquarie  Street,  Sydney. 
Medical  Practitioner,  employed  as  an  Officer  of  the  Government 
Statistician  of  New  South  Wales.  Bachelor  of  Arts,  Bachelor  of 
Medicine,  Master  of  Surgery,  of  the  University  of  Sydney.  (Honours 
in  Chemistry.)  At  present  engaged  in  the  study  of  Physiological 
Chemistry.  Formerly  Teacher  of  Chemistry  at  Newington  College, 
Sydney.     Member  of  Royal  Society  of  New  South  Wales. 

A.  Liversidge.  F.  B.  Guthrie. 

J.  A.  Schofield.  Basil  Turner, 

William  M.  Hamlet. 


Burghard,  William  Godsell, 
180,  High  Holborn,  W.C. 
Student.  Have  studied  Chemistry,  Physics,  Biology,  Mathematics, 
and  Geology  since  1894  at  the  Birkbeck  Literary  and  Scientific 
Institution  and  elsewhere.  Hold  Science  and  Art  Department  Oer- 
titicatcs  for  Organic  and  Inorganic  Chemistry.  Now  engaged  in 
private  chemical  rosoarch  work. 

John  K.  Mackenzie.  H.  F.  C.  Goltz. 

J.  Woodward.  Wm.  W.  S.  NichoUs. 

Fid  ward  Jones. 
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Bury,  Ernest,  M.Sc. 

Brackley  Coke  Works,  Little  Hultou,  near  Bolton,  Lanes. 
Chemist  to  the  Bridgewater  Trustees,  and  Superintendent  of  the 
Brackley  Coke  Works.  Student  in  the  Chemical  Department,  Oweus 
College,  Manchester,  1891  — 1895.  Graduated  B.Sc.  (Vict.  Honours 
School  of  Chemistry)  in  1895,  and  M.Sc.  in  1899.  Since  1895,  he  has 
filled  the  post  of  chemist  to  the  Bridgewater  Trustees,  and  is  now  in 
charge  of  their  Brackley  Bye-Product  Coke  Works  at  Little  Hulton, 
near  Bolton,  Lanes. 

W.  H.  Perkin,  jun.  Norman  Smith. 

Harold  B.  Pixon  G.  H.  Bailey 

J.  F.  Thorpe.  William  A.  Bone. 

D.  L.  Chapman. 

Campbell,  Thomas, 

38,  Eastbourne  Street,  Liverpool. 
Science  Master  at  St.  Bede's  Grammar  School,  Bradford.  Winner 
of  two  open  Science  Scholarships  (£35  per  yr.  for  2  years  ;  £65  per 
year  for  3  years)  atjUniversity  Coll.,  Liverpool  (Vict.  Univ.),  in  which 
Chemistry  was  one  of  the  subjects.  Studied  for  one  session  under 
Dr.  Tate  at  Liverpool  School  of  Science  (Chemistry).  For  3»years  was 
a  student  (Science)  of  University  College,  Liverpool.  For  1  year  was 
a  student  (Science)  of  Yorkshire  College,  Leeds  (Victoria  University). 
Have  passed  Inter.  B.Sc.  (Vict.)  with  Chemisti-yas  one  of  the  subjects. 
Have  taught  Chemistry  (Theor.  and  Prac.)  at  above  School  since 
September  last. 

W.  Ramshaw,  George  Tate. 

Ernest  Bowman  Ludlam.  Geo.  E.  Welch. 

J.  Campbell  Brown.  W.  t'oUingwood  Willianis. 

Wm.  B.  Davidson.  Robert  (!.  Farmer. 


Carrier,  Albert  James, 

30,  .King wood  Boad,  Oldheld  Park  West,  Bath. 
Teaching.  I  have  worked  in  the  laboratories  of  the  Bath  City  A.nalyst, 
of  the  Bath  Technical  Schools,  and  of  the  Bristol  Merchant  Venturers' 
College,  passing  from  the  last  named  the  Board  of  Education  examina- 
tions in^Theoret.  and  Pract.  Chem.  (Honours,  Part.  II),  and  also  the 
B.Sc.  exam,  of  the  London  University  with  1st  Class  Honours  in  Chem, 
Since  Sept.  1901,  lecturer  at  the  Bristol  Merchant  Venturers'  College 
J.  Wertheimer.  Arnold  Philip. 

G.  P.  Darnell-Smith.  Albert  E.  Thomas. 

John  E.  Mackenzie. 
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Fairhall,  Edwin  Jesse, 

29,  Winsham  Grove,  London,  S.W. 
Analytical  and  research  chemist  in  works.     Fonr  years  at  Central 
Technical  College,  South  Kensington. 

Henry  E.  Armstrong.  T.  M.  Lowry. 

William  A.  Davis.  Edward  W.  Lewis. 

A.  J.  Cownley. 


Gandy,  "William  Hunter, 

Bradley  Court,  Mitcheldean,  Gloucester. 
Principal  of  Farm  and  Colonial  School.  Have  passed  London  Int. 
B.  Science  examination  in  Chemistry,  kc.  Lecturer  in  Chemistry, 
both  Agricultural  and  General,  at  Wellington  Hall  Agricultural 
School  from  1895 — 1900.  Lecturer  in  Chemistry  at  Norfolk  Military 
College,  Overstrand,  Cromer,  from  1900 — 1902.  I  have  classes  in 
Chemistry  here. 

E.  Bodmer.  Fred.  J.  Lloyd. 

Basil  Wm.  Valentin  Bernard  Dyer. 

J.  A.  Basker.  W.  P.  Skertchly. 

Alfred  C.  Chapman. 


Harmer,  Francis  Gerald, 

14,   Tivoli    Place,   Ilkley.     Address  for   Letters,    &c.,  Middle 
Class  School,  Leeds. 
Schoolmaster    (Secondary    School   and     School    of    Science — Head- 
master).    Headmaster  of  School  of  Science.     Teacher  of  Chemistry 
(ill  above),  Leeds,  8  years,  and  also  in  London  for  4  years.      Lecturer 
in  Evening  Science  and  Art  Classes  in  London  4  years. 

Arthur  Smithells.  Wm.  A.  Knight. 

W.  Ludford  Freeman.  W.  B.  Hards. 

I'homas  Hartley. 


King,  Frank  William  George, 

IT),  Almond  Road,  Lower  Tottenham,  N. 
ChomJHt    to   the    '*  Veda    Food    Company,"     Edinburgh.       Studied 
ChemiHtry  under  Dr.  J.  T.  Hewitt  for  2  years.     Junior  Assistant  ta 
Dr.  Bernai-d  Dyer  1  j^  years.     Assistant  to  J.  Heron,  Esq.,  2  years. 
Bernard  Dyer.  J.  K.  H.  Gilbard. 

John  Heron,  J.  T.  Hewitt. 

[  Frank  E.  King. 
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Levy,  Henry  Wolff, 

Christian  tt  Levy,  423b,  Chancery  Lane,  Melbourne. 
Assayer,  Metallurgist,  and  Chemical  Analyst,  and  member  of  the 
above  firm,  has  studied  Chemistry  for  four  years  under  the  tuition  of 
Messrs  A.  H.  Jackson,  B.Sc,  F.C.S.,  M.I.E.E.,  <ke.  David  Avery, 
M.Sc,  Heber  Green,  M.Sc,  (fee,  and  has  spent  some  two  years 
studying  in  the  Laboratory  and  working  on  Messrs.  Jaques  Bros. 
Metallurgical  Plant,  Richmond.  He  is  one  of  the  Founders  and 
Honorary  Secretary  of  the  newly-formed  Institute  of  Analysts, 
Assayers,  and  Metallurgists,  Victoria,  and  is  at  present  engaged  on 
research  work  in  connection  with  titanium.  As  he  is  desirous  of 
admission  into  the  Chemical  Society  in  order  to  receive  their  publications 
so  as  to  keep  in  touch  with  Chemical  Progress,  we,  the  undersigned, 
propose  and  recommend  him  as  a  proper  person  to  become  a  Fellow 
thereof. 

Frederic  Dunn.  A.  H.  Jackson. 

Robert  Law.  Francis  Iv.  Power. 

Fred.  W.  Steel. 

Linday,  John  Howard, 

Fenton  Hall,  G!t.  Fenton,  Stoke-on-Trent. 
Assistant  Analytical  Chemist.     Studied   at  Ackworth  School  under 
Dr.  Lean,  and  at  Longton  under  Dr.  Harris.     For  two  years  Assistant 
Analyst  to  the  Stafford  Coal  and  Iron  Co.     Am  desirous  to  obtain  the 
Chemical  Literature  of  the  Society. 

Joseph  West.  Geo.  W.  Burman. 

Walter  Harris.  Bevan  Lean. 

J.  Howard  Davidson. 

Livesey,  Charles  Edwin  Leonard, 

23,  Swinton  Place,  Gt.  Horton,  Bradford. 
Science    Teacher    (Senior    Science    Master,    St.    Bede's    Grammar 
School,   Bradford).     Degree  of  Bachelor   of  Science  after     3    Years' 
Course   at  the   Yorkshire    (_.*ollege.     Two    Years'  Science  Teacher  as 
above  (Subjects  :  Chemistry  and  Physics). 

Arthur  Smithells.  H.  M.  Dawson. 

Julius  B.  Cohen.  W.  Lowson. 

Henry  E.  Proct«>\ 

Mann,  John  Christopher, 

9,  Lambert  Street,  Hull. 
Manufacturing  Chemist    Member  Soc.  Chem.  Industry  (since  1891). 
Fifteen  years  Analytical  and   Research  Chemist  at  the    Gas    Light 
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and  Coke  Co.'s  Products  Works,  Beckton,  E.  At  present  and  for  past 
5  years  Chemist  and  Manager  to  Messrs.  Major  and  Co.,  Ltd.,  Tar 
Distillers,  &c.,  Hull, 

John  William  Young.  Frank  H.  Leeds. 

J.  T.  Hewitt.  L.  J.  de  Whalley. 

Rudolph  Messel. 

Moore,  Alfred  Ernest,  B.A.,  B.Sc.  (London), 
8t.  John's  College,  Battersea,  S.W. 
Lecturer  in  above  College  on  Mathematics  and  Physical  Science. 
Fourteen  years  Lecturer  in  Chemistry,   and  for  Seven  years  Senior 
Lecturer  in  Physical  Science,  a  position  held  at  present. 
Edgar  E.  Horwill.  Frank  E.  Weston. 

J.  Bernard  Coleman.  J.  C.  Crocker. 

Frank  Clowes. 

Moore,  Arthur, 

83,  Elgin  Road,  Seven  Kings,  Essex. 
Student  of  Chemistry,  both  Organic  and  Inorganic,  5  years  at  City  of 
London  College,  Moorfields.  Holder  of  several  certi6catos  in  Chemistry, 
Board   of    Education.      Anxious    to   possess   the    Chemical    Society's 
Journal. 

I.'aac  S.  Scarf.  Jos.  S.  Bridges. 

Cbas.  A.  West.  Harold  W.  Harrie. 

Thos.  Tyrer. 

Norman,  George  Marshall, 

5,  Watford  Villas,  Battersea  Park,  S.W. 
Student  Demonstrator.     Associate  of  Royal  College  of  Science  and 
of  Institute  of  Chemistry  and  Bachelor  of  Science,  London  Univ. 
William  A.  Tilden.  H.  Burrows. 

M.  O.  Forster.  Chapman  Jones. 

^  G.  T.  Morgan.  James  C.  Philip. 


Parry,  George  Harry, 

The  Level,  Brierley  Hill,  Staffs. 
Head  Chemist,  Earl  of  Dudley,  T^ovel  New  Furnaces,  Brierley  Hill. 
Educated  at  Stourbridge  Grammar  School,  where  took  Chemistry ; 
afterward/}  studied  under  W.  Whitehouse,  Esq.,  Wolverhampton,  and 
F.  ThompHon,  Esq.,  F.C.S.,  Dudley;  with  II.  Silvester,  Esq.,  F.C.S., 
F.l.C,  Borough  Analyst,  West  Jiromwich,  Do.,  Do.,  Dudley,  tirst  as 
pupil,  afterwards  chief  assistant  3  years.     1  am  now  Head  Chemist  to 
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The  Et,  Hon.  The  Earl  of  Dudley,  Level  New  Furnaces,  Brierley  Hill, 

and  have  been  so  ten  year?. 

Harry  Silvester.  Robt.  D.  Connell, 

W.  H.  Pearsor.  A.  E.  McKenzie. 

James  E.  Ferguson. 

Purcell,  Charles  Stanley, 

37,  Acomb  St.,  Greenheys,  Manchester. 
Assistant  Chemist.  A  Student  for  three  years  in  the  Brewing 
Depart,  of  the  School  of  Technology,  Manchester.  Has  obtained  the 
Honours  Certificate  of  City  and  Guilds  in  Brewing.  Honours  in 
Chemistry  of  Board  of  Education.  Assistant  Chemist  to  Messrs. 
Robertson  and  Sons,  Manchester. 

William  J.  Pope.  L.  G.  Radcliffe. 

Jas.  Grant.  F.  S.  Sinnatt. 

S.  J.  Peachey.  J.  Hiibner. 

Rhind,  Thomas, 

69,  Gloucester  Road,  Regent's  Park,  London,  N.W. 
Medical  Practitioner.     Member  of  Royal  College  of  Surgeons,  Eng. 
Licentiate   of    Royal    College    of      Physicians,    London.      Studying 
Sanitary  Science  and  Chemistry. 

R.  E.  S.  Richardson.  H.  N.  B.  Richardson. 

Lewis  Ough.  Henry  Kenwood. 

John  Attfield. 

Smith,  Charles  Joseph, 

Sunnydale,  Walton  New  Road,  Stockton  Heath. 
Brewer.  Chemist  at  Messrs.  Peter  Walker  and  Son,  Ltd.,  Warring- 
ton, Brewers.  Member  of  Institute  of  Brewing.  First  class  certificate 
for  Brewing,  Examination  for  which  comprised  Practical  and  Scientific 
Brewing  and  the  Chemistry  of  Brewing ;  Fii'st  class  certificates  for 
Practical  and  Theoretical  Inorganic  and  Organic  Chemistry.  For  five 
years  a  student  under  Mr.  F.  G.  Ruddock,  F.l.C,  Soc.  Pub.  Analysts. 
Jas.  Grants.  J.  Rymer  Young. 

L.  G.  Radcliffe.  F.  S.  Sinnatt. 

S.  J.  Peachey. 

Smith,  James  Cruickshank,  B.Sc, 

57,  Great  Ormond  Street,  Russell  Square,  W.C. 
Professional  and  business   address,  20,   Nassau   Street,    Mortimer 
Street,  W.     Technical  Chemist  (Member  of  the  Society  of  Chemical 
Industry,  Member  of  the  Society  of  Arts).     Formerly  Chief  Assistant 
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"  Young  "  Laboratory  of  Technological  Chemistry,  Glasgow  and  West 
of  Scotland  Technical  College.  Afterwards  Technical  Chemist  and 
Works  Manager.  Author  of  "  The  Manufacture  of  Paint  "  (Scott, 
Greenwood  and  Co.,  1901);  "Notes  on  the  Technical  Examination, 
Analysis,  and  Valuation  of  Oils  and  Lubricants  "  (Lewis,  Jameson  and 
Co.,  1903),  and  of  numerous  Articles  and  Papers  in  Scientific  and 
Trade  Journals. 

Edmund  J.  Mills.  G.  G.  Henderson. 

F.  R.  Japp.  John  B.  Orr. 

William  Maitland. 

Tyrrell,  Dennis, 

182,  King  Street,  Norwich. 
Chemist  and  Brewer.  Chemist  and  Brewer  for  Messrs.  Youngs,  Craw- 
shay  and  Youngs,  Ltd.,  Crown  Brewery,  Norwich.  I  have  also  attended 
classes  in  connection  with  S.K.  for  Chemistry,  Organic  and  Inorganic 
(Theor.  and  Prac),  under  S.  Hewitt,  F.C.S.,  and  R.  S.  Cahill,  F.C.S., 
and  am  desirous  of  keeping  in  touch  with  the  latest  progress  in 
Chemical  Science. 

Francis  Sutton.  E.  S.  Cahill. 

S.  Hewitt.  Fhilip  G.  G.  Moon. 

Alfred  C.  Young.  A.  Peacock. 

C.  E.  Womeraley. 

Van  Laer,  Norbert, 

69,  Calais  Road,  Burton-on-Trent. 
Brewer  and  Chemist  to  Messrs.  Truman,  Hanbury,  Buxton,  &  Co., 
Ltd.  For  three  years  a  student  at  the  Technical  School  and  Muni- 
cipal Laboratories  of  the  City  of  Ghent,  Belgium.  Al.so  three  years' 
Scientific  training  at  the  Professional  School  of  Browing  of  Ghent, 
and  a  Graduate  of  the  same. 

C.  O'SuUivan.  Chas.  Geo.  Matthews. 

Jan.  O'Sullivan.  A.  L.  Stern. 

George  Harrow.  Adrian  J.  Brown. 


Woolhouse,  Sidney  Herbert, 

2,  Durham  Rd.,  Lr,  Edmonton,  London,  N. 
Science   Master,  Parmiter's  School,   Victoria  Park,   London,   N.E. 
(Teacher  since  1889).     M.A.,  B.Sc,  Assoc.  Royal  College  of  Science, 
Dublin. 

W.  N.  Hartley.  William  A.  Tilden. 

W.  E.  Adeney.  Morris  VV.  Travers. 

Hugh  Ram  ago, 
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The  following  was  authorised  by  the  Council  under  Bye-Law  I.  (3) : 

Beveridge,  Wilfrid  William  Ogilvy, 
A. M.S.  Laboratory,  Pretoria,  S.A. 
Major  Royal  Army  Medical  Corps.     In  charge  of  A.M.S.  Labora- 
tories for  Transvaal,  Orange  River  Colony,  and  Cape  Colony.     Written 
various  reports  for  the  Army  on  Food  Stuffs,  Disinfectants,  etc. 
Walter  C.  C.  Pakes.  Alex.  Crum  Brown. 

William  J.  Pope.  Leonard  Dobbin. 
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Wednesday,  June  17tb,  1903.  Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  E.  S.  Beaven  and  C  Rawson  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Percy  W.  Gent,  792J,  Ridge  Street,  Newark,  N.J.,  U.S.A. 
Henry  William  Lawrence,  Wellington,  New  Zealand. 
Herbert  Stanley  Redfern,  B.Sc,  Ningpo,  China. 
Frank  Gurney  Smith,  7,  Luxemburg  Gardens,  Brook  Green,  W. 

The  Pkesident  gave  notice  that  an  Extraordinary  General  Meeting 
will  be  held  in  the  Society's  Rooms  on  Thursday,  July  2nd,  1903, 
at  6  p.m.,  to  consider  the  proposal  of  the  Council  to  make  certain 
alterations  in  Bye-law  I.,  and  in  Circulars  Nos.  2,  3,  and  4  in  the 
Appendix.     The  proposed  changes  are : — 

I.  To  alter  Bye-law  I.,  page  13,  lines  3  and  4,  by  deleting  the  words 
*'  one  year." 
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The  Bye-law  at  present  reads  : — 

" ;  and  he  shall " 

•'  be  entitled,  so  long  as  his  annual  subscription  be  not  one  " 
"ijear  in  arrear,  to  one  copy  of  the  annual  publications  of " 
"the  Society " 

II.  To  alter  the  Circulars  in  the  Appendix  as  follows : — 

In  Appendix,  No.  2,  "  Letter  notifying  the  Election  of  a  Member," 
5th  and  6th  lines,  p.  26,  delete  the  woi'ds  "the  Assistant 
Secretary."  After  the  words  "  before  admission.* "  add  the 
words  "Payment  should  be  made  direct  to  the  Society's 
Bankers  (  )  either  by  Cheque  or 

Post  Office  Order  crossed  a/c  '  Chemical  Society.'  Your  re- 
mittance should  be  accompanied  by  the  enclosed  Form  with 
your  Name  and  Address  filled  in." 

„  No.  3,  "  Annual  Circular  Letter  of  Treasurer,"  delete  from 
"  If  paid  "  to  end  of  circular,  and  substitute  the  same  words 
as  added  in  No.  2. 

„  No.  4,  "  Annual  Circular  Letter  of  Treasurer  to  Fellows  who 
are  two  years  in  arrear  of  their  Subscriptions,"  delete  from 
"  Payments  should  be  made  "  to  end  of  circular,  and  substitute 
the  same  words  as  added  in  No.  2. 


PRESENTATION  OF  THE  LONGSTAFF  MEDAL. 

The  President  spoke  as  follows  :  We  have  so  recently  celebrated 
-the  Centenary  of  the  Atomic  Theory  that  it  is  a  matter  of  interest  to 
notice  that,  in  the  award  of  the  Longstaff  Medal  on  the  present 
occasion,  we  honour  the  practical  fulfilment  of  the  deductions  from  that 
great  conception.  Dalton  himself  represented  in  his  diagrams  atoms 
of  solid  bodies  like  ice  arranged  with  reference  to  the  crystalline  form 
of  the  solid,  but  for  three-quarters  of  a  century  successive  writers 
could  merely  speculate  as  to  their  possible  order  in  space  of  three 
dimensions.  The  discoveries  of  Pasteur  in  connection  with  herai- 
hedrism  in  crystals,  and  the  study  of  the  lactic  acids  by  Wislicenus, 
prepared  the  way  for  the  development  of  the  theory  of  stereo- 
chemistry by  Van't  lloff  and  le  Bel  in  1874.  But  while  that  theory 
has  prospered  and  has  led  to  innumerable  developments  in  the  study 
of  the  compounds  of  carbon,  and  although  it  must  have  been  always 
obvious  that  if  the  idea  of  a  tetrahedral  conBguratiou  was  valid  for 
compounds  of   one   clement    a  corresponding  idea  should   be  equally 
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applicable  to  those  of  others,  the  demonstration  of  the  facts  upon 
which  such  a  development  must  rest  has  only  been  accomplished 
within  the  last  four  years. 

To  Professor  William  Jackson  Pope  the  Council  has  awarded  the 
Longstaff  Medal,  by  a  unanimous  vote,  for  his  researches  on  the  stereo- 
chemistry of  compounds  of  elements  other  than  carbon.  In  1893, 
Professors  Kipping  and  Pope  prepared  the  c?-bromo-  and  cZ-chloro- 
camphorsul phonic  acids,  and  by  the  use  of  these  and  other  powerful 
optically-active  acids,  Mr.  Pope  has  succeeded,  not  only  in  resolving 
into  their  active  components  certain  racemic  bases  which  had  been 
found  irresolvable  by  the  use  of  tartaric  acid,  but  in  1899,  by  the  use 
of  c^-camphorsulphonic  acid,  he  separated  the  dextro-  and  laevo-modifi- 
cations  of  a  synthetical  tetralkylammonium  base,  and  thus  definitely 
established  the  existence  of  asymmetric  optically  active  nitrogen 
compounds. 

Since  that  time,  by  similar  methods,  he  has  obtained  the  dextro- 
rotatory methyl  ethyl  thetine,  a  dextrorotatory  tin  compound,  and  both 
forms  of  a  selenetine,  thus  demonstrating  the  fact  that  the  elements 
nitrogen,  sulphur,  tin,  and  selenium  are  each  capable,  like  carbon, 
of  producing  asymmetric  combinations  possessing  optical  activity. 
We  therefore  now  possess  direct  experimental  evidence  in  regard  to 
the  compounds  of  carbon,  tin,  sulphur,  and  selenium,  as  tetrad 
elements  and  of  nitrogen  as  a  pentad,  so  that  it  may  confidently  be 
expected  that  not  only  will  the  phosphorus  series  of  elements  be  found 
capable  of  producing  pairs  of  enantiomorphous  compounds,  but,  pos- 
sibly, similar  modifications  of  oxonium  bases  may  be  discovered,and  some 
of  the  metals,  such  as  platinum,  cobalt,  and  chromium,  may  be  found 
to  exhibit  similar  phenomena.  The  doctrine  of  valency,  no  less  than 
the  doctrine  of  atoms,  in  its  application  to  all  ordinary  terrestrial 
chemical  phenomena,  is  thus  triumphantly  established. 

Professor  Pope,  it  gives  me  great  pleasure  to  be  the  medium  of 
communicating  to  you  the  congratulations  of  the  Council,  and  in  hand- 
ing you  the  Longstaff  Medal  I  express  the  feelings  of  the  whole  chemical 
world  when  I  say  that  we  trust  you  will  have  health,  and  strength,  and 
time  to  continue  the  researches  which  have  already  yielded  such  a 
rich  harvest  of  splendid  results. 

Professor  Pope,  in  expressing  his  sense  of  the  honour  done  him  by 
the  award  of  the  Longstaff  Medal,  desired  to  acknowledge  gratefully 
the  assistance  which  the  Research  Fund  Committee  had  given  to  his 
work ;  it  would  be  difficult  to  over-estimate  the  extent  to  which  the 
Research  Fund  of  the  Chemical  Society  has  contributed  to  the 
encouragement  of  chemical  investigation  in  Great  Britain.  He 
wished  also  to  record  his  indebtedness  to  his  old  friend  and  teacher, 
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Dr.  H.  E.  Armstrong,  who  first  taught  him  to  look  upon  our  science 
as  a  living  and  growing  branch  of  knowledge,  and  inspired  him  with  a 
desire  to  contribute  something  towards  its  development. 

Dr.  G.  B.  LoNGSTAFF,  in  expressing  his  great  pleasure  at  being 
present  on  this  occasion,  said  that  the  researches  for  which  Professor 
Pope  had  been  awarded  the  medal  considerably  advanced  our  con- 
ceptions of  the  atomic  theory  in  so  far  as  they  broke  down  some  of 
the  apparent  barriers  between  carbon  and  the  other  elements.  He 
recalled  the  fact  that  his  father,  who  had  been  a  friend  of  Dalton's, 
was  not  only  a  Fellow  of  this  Society  from  its  commencement,  but 
also  the  founder  of  Chemical  Societies  in  Edinburgh  and  Glasgow,  and 
was,  moreover,  instrumental  in  placing  on  a  working  basis  the 
Research  Fund  (first  suggested  by  Dr.  Miller)  to  which  Professor  Pope 
had  referred.  Nevertheless,  the  name  of  the  donor  of  the  medal 
would  have  remained  obscure  except  for  the  reflected  light  thrown  on 
it,  as  it  were,  by  the  great  names  of  an  already  long  succession  of 
eminent  medallists. 


A  ballot  for  the  election  of  Fellows  was  held  and  the   following 
were  subsequently  declared  duly  elected  : 


Henry  James  Aubrey. 
George  Barger,  B.A.,  B.Sc. 
Colin  Noel  Bennett. 
Wilfrid  W.  0.  Beveridge. 
Charles  Drake  Bibby. 
Henry  J.  W.  Brennand,  B.A. 
"William  Godsell  Burghard. 
Ernest  Bury,  M.Sc. 
Thomas  Campbell. 
Albert  James  Carrier,  B.Sc. 
Edwin  Jesse  Fairhall. 
William  Hunter  Gandy. 
Francis  Gerald  Harmer. 
Frank  William  George  King. 
Henry  Wolff  Levy. 


John  Howard  Linday. 
Charles  Edwin  L.  Livesey,  B.Sc. 
John  Christopher  Mann. 
Alfred  Ernest  Moore,  B.A.,  B.Sc. 
Arthur  Moore. 
M.B.  George  Marshall  Norman,  B.Sc. 

George  Harry  Parry. 
Charles  Stanley  Purcell. 
Thomas  Rhind,  M.R.C.S. 
Charles  Joseph  Smith. 
James  Cruickshank  Smith,  B.Sc. 
Dennis  Tyrrell. 
Norbert  Van  Laer. 
Sidney  H.  Woolhouse,  M.A.,  B  Sc. 


Of  the  following  papers,  those  marked  *  were  read  : 


*96.  "The  estimation  of  arsenic  in  fuel."    By  T.   E.  Thorpe. 

An  account  was  given  of  a  method  of  estimating  the  amount  of 
arsenic  in  fuels  which  is  accurate,  fairly  rapid  in  execution,  and  which 
has  the  additional  merit  of  directly  distinguishing  between  the  arsenic 
which  is  volatilised  on  burning  the  fuel  and  that  which  remains  fixed 
in  the  ash.     The  process  consists  simply  in  burning  a  known  quantity 
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of  the  finely  powdered  coke  or  coal  in  a  stream  of  oxygen,  passing  the 
products  of  combustion  through  a  suitable  absorbing  apparatus,  and 
determining  the  amount  of  arsenic  so  absorbed  as  well  as  that  left  in 
the  ash. 

The  estimation  of  the  arsenic  in  the  solutions  may  be  made  by  means 
of  the  Marsh  apparatus  and  comparison  with  standard  deposits  of 
arsenic,  or  preferably  with  the  electrolytic  method  described  in  the 
subsequent  communication.  The  accuracy  of  the  method  was  tested 
by  burning  fuels  containing  known  quantities  of  arsenic,  added  in  the 
form  of  arsenical  pyrites. 


*97.  **  The  electrolytic  estimation  of  minute  quantities  of  arsenic^ 
more  especially  in  brewing  materials."     By  T.  E.  Thorpe. 

An  electrolytic  method  for  detecting  arsenic  appears  to  have  been 
first  suggested  by  the  late  Professor  Bloxam  {Qtuirt.  Joum.  Chsm. 
Soc,  1861,  13,  12  and  338),  but  in  its  original  form  it  had  several 
disadvantages  which  have  prevented  it  from  being  generally  adopted 
by  chemists.  The  process  has  been  carefully  investigated  in  the 
Government  Laboratory,  and  in  the  form  described  in  the  present 
communication  it  is  easy  of  application,  and  is  capable  of  giving 
trustworthy  results  with  a  comparatively  small  expenditure  of  time 
and  trouble. 

The  tent  may  be  applied  to  malt  and  malt  substitutes,  wort,  hops 
and  hop  substitutes,  beer,  yeast  and  yeast  foods,  finings,  <fec. 

The  advantages  of  the  electrolytic  method  are  : — 

1.  That  it  obviates  the  use  of  zinc. 

2.  It  is  simple  in  execution,  is  under  perfect  control,  and  may  be 
carried  out  under  such  conditions  that  the  results  obtained  by  different 
operators  are  strictly  comparable,  inasmuch  as  with  a  current-strength 
of  fair  regularity  the  evolution  of  the  gas  is  practically  constant  and 
uniform. 

3.  The  whole  of  the  solution  to  be  tested  for  arsenic  may  be  added 
to  the  apparatus  at  once,  so  that  during  the  whole  time  of  testing  the 
arsenic  is  under  the  influence  of  the  '*  nascent "  hydrogen. 

4.  It  has  been  established  that  such  amounts  of  arsenic  as  are 
present  in  beer  or  its  ingredients  are  evolved  as  hydrogen  arsenide 
during  the  30  minutes  occupied  by  the  test.  The  nature  of  the 
material  associated  with  the  arsenic  is  found  to  exercise  no  inhibiting 
effect  on  the  formation  and  evolution  of  the  hydrogen  arsenide. 
Aqueous  extracts  of  malts  and  worts  may  be  added  directly  to  the 
electrolytic  apparatus  without  previous  destruction  of  the  organic 
matter  as  required  by  the  zinc  and  acid  process. 


184 

5.  The  deposits  obtained  are  more  uniform  in  character  than  those 
furnished  by  the  zinc  and  acid  method,  and  admit  therefore  of  more 
accurate  quantitative  comparison. 

6.  The  process  allows  of  the  simultaneous  execution  of  a  number  of 
estimations  of  arsenic,  depending  upon  the  arrangement  of  the 
rheostat. 

The  disadvantages  of  the  method  are  : — 

1.  The  initial  cost  of  the  apparatus  as  compared  with  that 
employed  in  the  zinc  and  acid  method. 

2.  That  it  can  only  be  applied  when  an  electric  current  of  sufficient 
intensity  is  available. 


Discussion. 

Dr.  Thorne  said  the  electrolytic  process  would  prove  of  the 
greatest  value  to  the  large  number  of  chemists  who  had  to  test  for 
very  small  quantities  of  arsenic.  The  Marsh-Berzelius  process  was 
very  reliable  and  accurate,  and  had  been  rightly  recommended  by  the 
Committee  of  the  Societies  of  Chemical  Industry  and  Public  Analysts, 
but  those  who  used  it  knew  the  difficulty  of  obtaining  zinc  and  hydro- 
chloric acid  free  from  arsenic,  and  hence  these  reagents  must  be  care- 
fully purified  if  the  test  was  to  be  satisfactorily  carried  out.  In  the 
process  just  shown,  these  difficulties  were  obviated.  He  had  had  the 
opportunity  of  seeing  the  method  in  operation,  and  could  therefore 
speak  as  to  its  satisfactory  working. 

Mr.  Arthur  R.  Ling  also  thought  that  the  electrolytic  process 
would  doubtless  prove  much  more  convenient  than  the  Marsh-Berzelius 
method,  which,  in  tho  case  of  many  materials,  necessitated  the  destruc- 
tion of  organic  matter. 

In  the  set  of  standards  exhibited,  the  mirrors  obtained  in  the 
presence  of  glucose  appeared  to  be  less  intense  than  those  produced 
in  the  absence  of  organic  matter,  from  the  same  weight  of  arsenic, 
by  the  Marsh-Berzelius  method. 

Mr.  William  Thomson  believed  that  the  electrolytic  method  sug- 
gested by  Lord  Kelvin  and  the  ingenious  apparatus  devised  by  Dr. 
Thorpe  and  his  colleagues  may  ultimately  afford  the  most  practicable 
means  of  detecting  arsenic  in  beer  and  food-stuffs. 

He  had  tested  one  of  the  appliances,  and  had  found  that  it  would 
not  detect  the  presence  of  more  than  about  l/350th  of  a  grain  of 
AB4OJ  per  gallon,  whilHt  the  zinc  and  acid  method  easily  detects  1/lOOOth 
of  a  grain  per  gallon  when  using  50  c.o.  of  the  solution.  Assuming 
at  first  that  this  difference  was  due  to  an  insufficient  surface  of 
cathode,  ho  need  a   much    larger  area  of  platinum  wire    gauze,  but 
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obtained  the  same  results  with  regard  to  the  size  of  mirrors  as  those 
obtained  in  Dr.  Thorpe's  apparatus. 

Platinum  seems  to  retain  minute  quantities  of  arsenic,  but  when 
a  pure  zinc  cathode  is  employed  the  1/lOOOth  part  of  a  grain  per 
gallon  can  easily  be  detected  when  using  50  c.c.  of  the  solution. 

He  could  confirm  Dr.  Thorpe's  observations  that  minute  quantities 
of  arsenic  in  the  form  of  pentoxide  cannot  be  detected  by  the  electro- 
lytic method,  l/200th  of  a  grain  per  gallon  (using  50  c.c.)  yielded  no 
mirror  at  all  with  the  platinum  anode,  and  gave  an  approximately 
half -sized  mirror  with  the  zinc  anode. 

In  other  respects,  his  results  differed  from  those  obtained  by  Dr. 
Thorpe.  He  found  that  both  amyl  alcohol  and  sugar  seriously 
reduced  the  size  of  the  mirrors,  and  he  was  of  opinion  that  it  is 
unsatisfactory  to  test  beer  directly  in  Dr.  Thorpe's  apparatus. 

Dr.  McGowAN  said  that,  together  with  Mr.  R.  B.  Floris,  he  had 
during  the  past  year  examined  a  large  number  of  samples  of  anthracite 
for  arsenic.  The  method  which,  after  some  preliminary  experiments, 
they  had  employed  in  this  work  was  a  modification  of  Newlands  and 
Ling's  basic  process.  Although  the  results  obtained  were  very  con- 
sistent, and,  as  they  believed,  accurate,  yet  this  process  had  the  dis- 
advantage of  being  an  indirect  method  with  regard  to  the  "  volatile  " 
arsenic  present.  Other  things  being  equal,  a  direct  method  such  as 
that  now  brought  forward  by  Dr.  Thorpe  was  preferable. 

Dr.  Thorpe,  in  reply  to  Mr.  Ling,  stated  that  he  had  not  been  able 
to  perceive  any  difference  in  the  intensity  of  the  mirrors  produced 
from  a  known  quantity  of  arsenic  in  the  ^electrolytic  method  as  com- 
pared with  the  Marsh-Berzelius  method.  A  comparison  of  the 
standards  in  the  two  cases,  as  shown  on  the  table,  would  prove  that 
there  was  no  practical  difference  in  the  two  series. 

In  reference  to  what  fell  from  Mr.  Thomson,  he  might  say  that 
attempts  had  been  made  to  increase  the  activity  of  the  cathode  by 
depositing  platinum  black  upon  it,  but  nothing  seemed  to  be  gained 
thereby.  Experience  showed  that  the  best  and  most  uniform  results 
were  obtained  by  keeping  the  metallic  surfaces  as  clean  and  bright  as 
possible. 


*98.   "  Crystallised   ammonium   sulphate   and  the   position  of   am- 
monium in  the  alkali  series"     By  A.  E.  H.  Tutton. 

The  author  has  hitherto  shown  that  the  morphological  and  physical 
properties  of  the  crystals  of  the  normal  sulphates  and  selenates  of 
potassium,  rubidium,  and  caesium  follow  the  order  of  progression  of 
the  atomic  weights  of  the  three  alkali  metals.     An  analogous  study 
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of  normal  ammonium  sulphate  indicates  that  this  salt  stands  in 
the  series  of  normal  alkali  sulphates  between  rubidium  and  caesium 
sulphates,  and  very  close  to  the  rubidium  salt,  as  regards  the  following 
nine  properties : — solubility,  molecular  volume,  distance  ratios  (topic 
axes),  refractive  indices,  axial  ratios  of  the  optical  ellipsoid,  molecular 
refraction  along  axial  directions,  mean  refraction  equivalent  both  for 
the  crystallised  and  the  dissolved  salt,  and  the  general  optical  scheme 
which  governs  the  optic  axial  angle  phenomena.  With  respect  to 
all  these  properties,  the  replacement  of  the  two  atoms  of  potassium 
by  the  ten  atoms  composing  the  two  NH^  groups  is  accompanied  by 
an  effect  but  slightly  greater  than  when  two  atoms  of  rubidium  are 
substituted  for  those  of  potassium. 

The  specifically  different  nature  of  the  ammonium  radicle  as  com- 
pared with  a  metallic  atom  of  the  alkali  group  asserts  itself  in 
regard  to  the  morphological  angles  and  axial  ratios,  the  specific 
refraction,  certain  details  of  the  distance  ratios  and  the  optic 
axial  angle  phenomena,  and  in  the  development  of  only  one  instead 
of  two  cleavages.  Yet  even  in  the  case  of  the  crystallographical  angles, 
this  difference  is  only  manifested  with  regard  to  the  direction  of  the 
change  of  angle  on  replacement,  and  as  far  as  the  amount  of  change  is 
concerned  the  ammonium  compound  stands  between  the  rubidium 
and  caesium  salts,  and  somewhat  nearer  to  the  latter.  It  is  indeed, 
surprising  that  the  introduction  of  eight  additional  atoms  should  be 
accompanied  by  less  change  in  the  exterior  angles  of  the  crystals 
than  when  an  exchange  of  caesium  for  potassium  atoms  occurs. 

In  short  the  specific  constants  indicate  the  peculiar  nature  of  the 
ammonium  radicle,  whilst  the  molecular  constants  show  that  ammonium 
occupies  a  place  in  the  alkali  series  immediately  after  rubidium. 

This  result  opens  up  questions  of  the  arrangement  of  the  atoms  in 
the  molecule  and  the  closeness  of  the  packing  of  the  molecular 
structural  units  in  the  crystal  edifice.  It  suggests  that  either  the 
atoms  have  a  range  of  motion  inside  the  molecular  dimensions  suffi- 
ciently wide  to  admit  eight  more  atoms  without  altering  those  dimen- 
sions to  an  appreciably  greater  extent  than  when  the  transposition  of 
rubidium  and  potassium  atoms  is  effected,  or  that  the  structural  units 
are  so  loosely  packed,  that  is,  the  amount  of  free  space  is  so  large  as 
compared  with  the  amount  of  matter  in  the  whole  space  defined  by 
the  distance  ratios,  that  there  is  adequate  room  for  the  increase  of  the 
material  part  of  the  molecule  by  eiglit  atoms,  without  separating  the 
centres  of  contiguous  molecules  more  than  when  a  simple  metallic 
interchange  occurs. 
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*99.  "  The  action  of  hydrogen  on  sodium."     By  A.  Holt,  jun. 

Pieces  of  sodium  free  from  oil  were  placed  in  a  nickel  boat  and 
heated  in  a  combustion  tube  through  which  a  slow  current  of  pure  dry 
hydrogen  was  passing.  An  ordinary  small  combustion  furnace  without 
top  tiles  was  employed,  and  it  was  arranged  so  that,  whilst  the  lower 
part  of  the  tube  was  strongly  heated,  the  upper  portion  was  kept  at  a 
lower  temperature  in  order  that  the  hydride  might  condense  on  it. 
The  hydride  thus  obtained  consisted  of  colourless  matted  crystals,  a 
hairy  deposit  not  unlike  cotton  wool,  and  a  white  powder  deposited 
next  to  the  glass.  The  hairy  material  was  formed  on  and  above  the 
powder  in  front  of  the  boat,  whilst  the  crystals  projected  from  the 
surface  of  the  tube  at  either  side  of  the  boat. 

The  analysis  was  performed  (i)  by  decomposing  the  hydride  with 
dry,  air-free  hydrogen  chloride,  collecting  the  hydrogen  due  to  the 
reaction  and  estimating  the  sodium  chloride  formed  by  titration  with 
silver  nitrate  ;  (ii)  by  decomposing  the  hydride  with  absolute  alcohol, 
collecting  the  hydrogen  evolved,  and  estimating  the  sodium  in  the 
alcoholic  solution  by  titration  with  standard  acid.  The  ratio  of 
sodium  to  hydrogen  showed  that  the  hydride  had  the  composition  NaH, 
as  already  stated  by  Moissan. 

The  hydride  was  instantly  decomposed  by  water,  forjning  sodium 
hydroxide  and  hydrogen,  this  result  also  occurring  in  air  after  a  few 
minutes ;  it  was  at  once  decomposed  by  hydrochloric  acid,  the  de- 
composition being  accompanied  by  flame  and  a  detonation.  The 
hydride  was  immediately  attacked  by  nitric  and  sulphuric  acids, 
hydrogen  sulphide,  and  alcohol,  but  ether,  benzene,  and  mercury  were 
without  action  on  it. 

With  phenol  and  ammonia,  it  reacts  only  when  heated,  forming 
sodium  phenoxide  and  sodamide  respectively. 

Carbon  dioxide,  when  perfectly  dry,  has  no  action  on  the  hydride  at 
the  ordinary  temperature,  but  on  heating,  a  reaction  takes  place  with 
the  formation  of  carbon  and  a  carbonate.  The  partially  dried  gas 
reacts  with  the  hydride  at  the  ordinary  temperature,  yielding  a  formate 
and  carbon.  When  heated  with  ferric  oxide,  the  hydride  gives  a 
ferrate. 

The  combination  of  hydrogen  with  sodium  appears  to  take  place 
only  when  the  latter  is  in  a  state  of  vapour ;  the  sodium  probably 
interacts  only  when  it  is  partially  monatomic. 
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100.  "  The  action  of  halogens  on  compounds  containing  the  carbonyl 
group."     By  Arthur  Lap  worth. 

Although  bromine  acts  very  slowly  on  a  dilute  aqueous  solution  of 
acetone,  yet,  in  presence  of  alkali,  bromination  occurs  readily.  It  is  now- 
found  that  acids  also  accelerate  the  speed  of  substitution  to  an  extent 
which  depends  mainly  on  the  concentration  of  the  hydrogen  ions, 
although  the  nature  of  the  anion  appears  to  have  some  influence. 

In  the  author's  experiments,  the  concentration  of  the  bromine  was 
always  considerably  less  than  that  corresponding  with  one  molecular 
proportion,  and  at  constant  temperature  the  velocity  with  which  the 
bromine  disappeared  was  nearly  independent  of  its  concentration. 
With  sulphuric  acid  between  the  concentrations  0"4/V  and  0'04iV,  the 
velocity  increased  somewhat  less  rapidly  than  the  concentration  of  the 
acid,  but  slightly  more  rapidly  than  that  of  the  acetone.  The  relative 
velocities  of  reaction  with  0*4iV  sulphuric,  nitric,  and  hydrochloric 
acids  were  about  1'19  :  1*20 :  1'36.  The  velocity  was  not  affected  if 
the  acetone  was  left  in  contact  with  the  dilute  acid  for  several  days 
before  the  introduction  of  the  bromine. 

Preliminary  experiments  with  chlorine  indicate  that  in  presence  of 
much  acid  it  is  removed  at  about  the  same  speed  as  bromine. 

These  facts  confirm  the  view  that  the  bromination  is  not  a  process 
of  direct  substitution,  but  is  preceded  by  a  reversible  change  of  the 
acetone,  accelerated  by  acids  or  alkalis,  to  a  second  form,  probably 
the  enol,  this  modification  being  brominated  nearly  instantaneously.  It 
has  already  been  shown  that  in  many  cases  acids  promote  the  attain- 
ment of  equilibrium  between  ketonic  and  enolic  modifications  {Trans., 
1902,  81,  1500,  and  Proc.,  1903,  19,  149). 

The  action  of  acids  in  accelerating  substitution  is  not  confined  to 
aqueous  solutions,  but  may  be  readily  followed  in  other  solvents. 

The  action  of  bromine  and  chloi'ine  on  other  carbonyl  compounds,  as, 
for  example,  malonic  ester  and  acetic  anhydride,  is  greatly  accelerated 
by  acids.  Even  dry  acetic  acid  is  readily  converted  into  its  mono- 
bromo-derivative  on  the  water-bath  if  it  is  first  saturated  with  hydrogen 
chloride  or  bromide.  The  latter  observation  explains  the  action  of  a 
small  quantity  of  phosphorus  or  phosphorus  halogen  compounds  in 
promoting  the  action  of  chlorine  and  bromine  on  carboxylic  acids, 
and  the  introduction  of  a  suitable  amount  of  the  acid  chloride  appears 
equally  effective  when  the  acid  contains  water. 
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101.  "  Reactions  involving  the  addition  of    hydrogen    cyanide  to 

carbon  compounds."     By  A.  Lapworth. 

In  order  to  ascertain  the  conditions  under  which  hydrogen  cyanide 
is  most  rapidly  taken  up  by  carbon  compounds,  camphorquinone  was 
brought  into  contact  with  that  substance  in  the  presence  of  different 
agents  which  might  possibly  influence  the  reaction  velocity,  a  rough 
measure  of  the  latter  being  obtained  by  noting  the  speed  with  which 
the  colour  of  the  quinone  disappeared. 

The  reaction,  which  was  very  slow  in  aqueous  solution  and  was 
retarded  by  acids,  was  extremely  rapid  in  presence  of  strong  bases, 
and  was  accelerated  by  salts  of  weak  acids.  This  result  indicates,  that 
the  change  is  effected  by  the  cyanogen  ions,  a  view  confirmed  by 
further  experiments. 

The  great  additive  power  of  "  nascent  "  hydrogen  cyanide  as  com- 
pared with  that  of  the  agent  in  the  free  state  is  now  readily  under- 
stood, as  the  former  occm*s  in  presence  of  potassium  cyanide. 

When  the  addition  product  is  fairly  stable  towards  alkalis,  it  is  not 
necessary  actually  to  liberate  the  hydrogen  cyanide.  Camphorquinone 
may,  in  a  few  seconds,  be  largely  converted  into  its  cyanohydrin 
by  shaking  with  a  concentrated  aqueous  solution  of  potassium 
cyanide.  Benzylidene  benzylcyanide  gives  more  than  30  per  cent, 
of  the  theoretical  amount  of  diphenylsuccinonitrile  if  warmed  for  20 
minutes  in  alcoholic  solution  with  excess  of  potassium  cyanide, 
although  it  does  not  appear  to  unite  with  hydrogen  cyanide  in  the 
absence  of  its  salts ;  phorone  is  rapidly  converted  into  phorononitrile 
under  the  same  conditions. 

With  potassium  cyanide,  benzaldehyde  yields  mandelonitrile.  The 
latter  compound  condenses  with  the  former  in  presence  of  bases  to 
yield  hydrogen  cyanide  and  benzoin.  The  well-known  benzoin  condens- 
ation may  therefore  be  represented  as  the  result  of  the  formation 
of  the  unstable  cyanohydrin  of  benzoin  by  the  ordinary  addition 
process,  CHPh(OH)-CN  +  PhCHO  =  OH-CPh(CN)-CHPh-OH,  where 
the  mandelonitrile  behaves  as  the  hydroxy-derivative  of  benzyl 
cyanide,  a  substance  which  is  known  to  condense  readily  with  benz- 
aldehyde. 

102.  "The  acetoacetic   ester   synthesis."    By  A.  C.  0.  Hann  and 

A.  Lapworth. 

Within  the  last  four  years  convincing  evidence  has  been  accumu- 
lated to  show  that  Claisen's  hypothesis  {Annalen,  1897,  297,  92)  as  to 
the  mechanism  of  the  synthesis  of  )3-ketonic  esters  and  similar  com- 
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pounds  by  the  use  of  sodium  or  sodium  ethoxide  is  incorrect,  and, 
moreover,  the  facts  which  led  to  the  formulation  of  this  theory  have 
been  shown  by  Dieckmann  {Ber.,  1900,  33,  2677)  to  be  capable  of  a 
far  simpler  explanation. 

The  authors'  observations,  which  are  being  extended,  confirm  the 
view  that  the  acetoacetic  ester  synthesis  is  essentially  the  result  of  an 
addition  process  in  which  a  metallo -organic  compound  becomes 
attached  to  the  carbonyl  group  of  an  ester 

^^^<OEt+  {  -  CH2'C<SEt  ^  CH,:C<g-  }  Na 

rONa 

^OEt 


=       MeCe-CH2-C02Et 


(compare  Michael,  Ber.,  1900,  33,  3736  ;  and  Lapworth,  Trans.,  1901, 
79,  1269). 

Ethyl  bromoacetate  was  allowed  to  react  with  certain  esters  in 
presence  of  zinc  and  magnesium ;  with  ethyl  oxalate,  good  yields  of 
ethyl  oxaloacetate  were  obtained  ;  with  ethyl  acetate,  the  product 
was  mainly  ethyl  y-bromoacetoacetate,  the  latter  compound  being 
produced  by  an  exactly  similar  process,  excepting  that  the  reaction 
occurs  between  two  molecules  of  ethyl  a-bromoacetate  without  the 
intervention  of  ethyl  acetate.  Fittig,  Daimler,  and  Keller  (Annalen, 
1889,  249,  184)  employed  this  modification  of  the  acetoacetic  ester 
synthesis  in  preparing  diethyl  ketipate  (diethyl  oxalodiacetate),  but 
the  complete  analogy  between  the  two  methods  appears  to  have 
hitherto  escaped  notice. 


103.  "  Eimu  resin."     By  T.  H.  Easterfield  and  B.  C.  Aston . 

Rimu  [Dacridium  cupresainum  ;  natural  order,  Goniferce)  is  one  of 
tho  most  valuable  of  the  New  Zealand  timber  trees,  the  cracks  or 
shakes  in  the  heart  wood  being  nearly  always  partially  or  completely 
filled  by  a  hard  pink  resin  with  a  distinctly  crystalline  fracture. 

The  chief  constituent  (75  per  cent.)  of  the  resin,  a  crystalline  acid, 
for  which  the  name  rimuic  acid  is  proposed,  melts  at  192 — 193°,  distils 
with  very  slight  decomposition  at  296 — 300°  under  21  mm.  pressure, 
and  is  optically  active.  It  is  easily  soluble  in  alcohol  or  ether,  and 
dissolves  sparingly  in  water  or  light  petroleum.  Its  formula,  C^gHjoOy, 
is  supported  by  analysis,  molecular  weight  determinations,  titi-ation 
values,  and  analysis  of  barium,  lead,  and  silver  salts.  The  barium 
compound  is  the  most  characteristic  of  the  salts  ;  it  crystallises  in  well- 
delincd,  square  plates  having  the  composition  Ba(Cj,iHi,^0,,)2,14H20. 
The  alkali  salts  are  very  soluble  and  do  not  separate  from  solution  in 
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the  presence  of  excess  of  alkali.  Rimuic  acid  is  laevorotatory,  having 
[a]o-159°  in  a  10  per  cent,  alcoholic  solution;  it  yields  benzoyl 
and  acetyl  derivatives,  and  its  formula  may  be  thus  represented: 
C^5H^8(OH)'C02H.  Like  most  of  the  acids  from  the  pine  resins,  it 
yields  no  esters  when  treated  with  alcohol  and  hydrochloric  acid. 

The  acid  yields  two  crystalline  nitro-derivatives  when  nitrated  in 
cold  glacial  acetic  acid  solution. 


104.  "Note    on    the  karaka  fruit."      By  T.   H.    Easterfleld    and 

B.  C.  Aston. 

The  kernel  of  the  fruit  of  the  Karaka  tree  {Coryiiocarput  Icevigata  ; 
natural  order,  Ancccardiacece),  is  a  staple  article  of  food  amongst  the 
Maoris  and  Morioris.  In  its  raw  state,  it  is  bitter  and  very  poisonous, 
but  when  baked  and  subsequently  soaked  in  water  its  toxic  properties 
disappear.  Examination  of  the  kernels  shows  that  they  contain 
15  per  cent,  of  a  harmless,  non-drying  oil  and  that  the  aqueous  extract 
of  the  nut  contains  mannite,  mannose,  and  dextrose.  When  the 
extract  is  distilled,  it  yields  a  considerable  quantity  of  prussic  acid. 
From  the  aqueous  extract,  Skey  obtained  a  bitter  glucoside,  karakin, 
which  he  stated,  melted  at  100°  and  contained  no  nitrogen ;  the  authors 
find,  however,  that  karakin  is  highly  nitrogenous,  and  when  pure  melts 
at  122°.  It  is  most  readily  obtained  from  an  alcoholic  extract  of  the 
kernel  by  removing  the  alcohol  under  diminished  pressure  and 
recrystallising  the  residue  from  warm  water. 

Karakin,  which  has  the  formula  Cj5H240j5N3,  crystallises  in  leaflets, 
and  like  amygdalin  is  only  slightly  toxic  when  removed  from  the 
enzymes  with  which  it  is  associated.  A  second  glucoside,  Corytwcarpin, 
can  be  obtained  in  small  quantity  by  evaporating  the  aqueous  extract 
at  a  temperature  below  50°  and  extracting  with  ether.  As  this 
glucoside  cinnot  be  detected  in  the  freshly  prepared  extract,  and  as 
the  karakin  disappears  during  the  evaporation,  it  is  probable  that  the 
|Second  glucoside  is  a  product  of  the  partial  hydrolysis  of  karakin. 
Corynocarpin  crystallises  in  fine  needles,  melts  at  140°  and  is  less 
soluble  in  hot  alcohol  than  karakin. 


105.  "The  slow  oxidation  of  methane  at  low  temperatures.    II." 
By  W.  A.  Bone  and  R.  V.  Wheeler. 

The  authors  describe  an  apparatus  for  the  closer  investigation  of 
slow  combustion  processes.  This  is  [essentially  a  closed  system  in 
which  the  reioting  gaseous     mixture  can  be  circulated  day  and  night 
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continuously,  at  a  uniform  rate,  (1)  over  a  heated  surface  the 
temperature  of  which  is  kept  constant,  and  (2)  through  suitable 
washing  and  cooling  vessels  for  the  removal  of  soluble  or  condensable 
intermediate  products.  A  specially  devised  manometer  allows  of 
pressure  records  being  taken  at  regular  intervals,  so  that  the  velocity 
of  the  oxidation  may  be  measured. 

Further  experiments  with  this  apparatus  on  the  interaction  of 
methane  (2  volumes)  and  oxygen  (1  volume)  at  450°  and  500°,  whilst 
they  entirely  confirm  the  authors'  previous  conclusion  that  neither 
hydrogen  nor  carbon  is  liberated  at  any  stage  of  the  oxidation,  and 
that  the  final  products  consist  simply  of  carbon  monoxide,  carbon 
dioxide,  and  steam,  have  proved  the  transient  formation  of  form- 
aldehyde as  an  intermediate  product.  In  one  experiment,  13  per  cent., 
and  in  another  as  much  as  22  per  cent.,  of  the  methane  burnt  was 
obtained  as  formaldehyde  which  had  been  rapidly  removed  from  the 
sphere  of  action  by  passing  the  reacting  mixture  through  cold  water 
each  time  it  left  the  tube  containing  the  heated  surface. 

The  authors  conclude  that  the  oxidation  of  methane  involves  the 
following  stages  : — 

(1)  The  simultaneous  formation  of  formaldehyde  and  steam,  by 
the  bimolecular  reaction,  CH4  +  02  =  CHoO  +  H20. 

(2)  The  further  oxidation  of  this  formaldehyde  to  carbon  monoxide, 
carbon  dioxide,  and  steam.  This  is  probably  effected  as  the  result  of 
the  simultaneous  occurrence  of  the  following  reactions  : — 

(a)  The  bimolecular  reaction,  CHgO  +  Og  =  CO^  +  HjO. 

(b)  The  trimolecular  reaction,  2CH2O  +  Og  =  2C0  +  HjO. 


106.  "  The  alkylation  of  sugars."     By  T.  Purdie  and  J.  C.  Irvine. 

The  method  of  alkylating  hydroxyl  groups  by  means  of  dry  silver 
oxide  and  alkyl  iodides  does  not  appear  directly  applicable  to  aldoses 
or  ketoses,  and  leads  to  oxidation  and  subsequent  changes  of  some 
complexity ;  but  a-methylglucoside  and  cane  sugar  can  be  methylated 
by  means  of  this  reaction.  a-Methylglucoside,  when  methylated  in 
methyl-alcoholic  solution,  yields  a  mixture  of  methyl  glucose  ethers ; 
the  main  constituent,  trimethyl  o-methylglucoside,  which  can  be 
isolated  by  fractional  distillation,  is  a  viscid  syrup ;  it  boils  at 
167 — 170°  under  17  mm.  pressure,  exhibits  dextrorotation,  and  has 
no  action  on  Fehling's  solution. 

Complete  methylation  of  trimethyl  a-methylglucoside  is  readily 
effected  withj  silver  oxide  in  methyl  iodide  solution,  and  under  these 
conditions,  tetramelhyl  a  methylgluccside  is  obtained  as  a  compara- 
tively mobile  liquid  boiling  at  144 — 145°  under  17  mm.  pressure;  it 
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is  dextrorotatory,  and  has  no  action  on  Fehling's  solution.  Tetra- 
methyl  glucose,  which  is  produced  by  hydrolysing  the  tetramethylated 
glucoside  with  dilute  hydrochloric  acid,  distils  without  decomposition 
at  182 — 185°  under  20  mm.  pressure,  and  solidifies  slowly  and 
crystallises  from  light  petroleum  in  tufts  of  radiating  needles,  melting 
at  81 — 83° ;  it  behaves  like  an  aldose,  reducing  warm  Fehling's  solution, 
giving  tetramethylgluconic  acid  on  oxidation,  and  reacting  with 
phenylhydrazine  in  molecular  proportion  to  form  an  oil,  which  is 
apparently  a  hydrazone.  Tetramethyl  glucose  is  dextrorotatory,  but 
does  not  exhibit  any  notable  multirotation. 

The  production  from  a-methylglucoside  of  a  tetramethylgluconic 
acid,  capable  of  forming  a  lactone,  proves  conclusively  that  the  oxygen 
of  the  ring  in  the  formula  of  the  alkylglucosides  is  coupled  with  the 
y-,  and  not  with  the  /^-carbon    atom. 

A.  pentamethylated  glucose,  isomeric  with  the  tetramethyl  a-methyl- 
glucoside already  mentioned,  is  produced  when  a  solution  of  tetra- 
methyl glucose  in  methyl  iodide  is  treated  with  silver  oxide  ;  it  boils 
at  124 — 127°  under  8  mm.  pressure,  crystallises  in  slender  prisms 
melting  at  42 — 43°,  and  is  Isevorotatory. 

Methylfructoside  behaves  like  the  corresponding  glucoside,  and, 
when  completely  methylated,  yields  tetramethyl  methylfructoside ; 
the  two  hydroxyl  groups  of  acetone  rhamnoside  may  also  be 
methylated  in  a  similar  manner. 

Cane  sugar,  on  methylation,  yields  a  neutral  oil,  which  has  no  action 
on  Fehling's  solution  until  it  is  hydrolysed.  The  products  of  hydro- 
lysis are  the  abave-mentioned  crystalline  tetramethyl  glucose  and  an 
uncrystallisable  syrup,  which  is  probibly  the  corresponding  methylated 
Isevulose. 

The  fact  that  methylated  cane  sugar  and  methylated  methyl- 
glucoside  give  on  hydrolysis  the  same  tetramethyl  glucose  proves 
that  the  constitution  and  linking  of  the  glucose  group  of  the  di- 
saccharide  is  the  same  as  that  of  the  simple  glucoside,  and  affords 
conclusive  evidence,  at  least  so  far  as  the  glucose  half  of  the  molecule 
is  concerned,  of  the  correctness  of  Fischer's  formula  for  cane  sugar 
{Ber.,  1893,  26,  2404). 


107.  "Trimethyl  a-methylglucosidd    and   trimethyl  glucose,"     By 
T.  Purdie  and  R.  C.  Bridgett. 

When  a-methylglucoside,  in  methyl-alcoholic  solution,  is  methylated 
by  means  of  dry  silver  oxide  and  methyl  iodide,  the  chief  product  is 
trimethyl  a-methylglucoside.  In  preparing  this  compound,  it  was 
found  that,  in  addition  to  the  lower  methylated  derivatives,  the  tetra- 
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methylated  glucoside  was  also  produced,  but  only  in  small  quantity, 
even  when  a  large  excess  of  the  alkylating  agent  was  used.  The  last 
hydroxyl  group  to  be  methylated  undergoes  the  change  more  slowly 
than  the  others,  and  it  seems  therefore  probable  that  the  unmethylated 
hydroxyl  of  the  trimethyl  a-methylglucoside  is  that  of  the  terminal 
primary  carbinol  group  of  the  glucoside.  The  difficulty  encountered 
in  completing  the  methylation  is,  however,  largely  due  to  the  loss  of 
alkylating  material  caused  by  the  production  of  dimethyl  ether. 
Special  experiments  showed  that  the  action  between  silver  oxide  and 
methyl  iodide  is  much  more  rapid  in  the  presence  of  methyl  alcohol, 
and  that  the  production  of  dimethyl  ether  is  probably  due,  not  to  the 
direct  interaction  of  the  oxide  and  iodide,  but  to  the  methylation  of 
alcohol. 

The  specific  rotation  of  the  trimethyl  a-methylglucoside,  prepared  by 
the  authors  was  much  in  excess  of  that  exhibited  by  the  specimen 
referred  to  in  the  preceding  note.  The  preparation  of  tetramethyl 
a-methylglucoside  was  also  repeated,  and  the  substance  was  found  to  be 
more  dextrorotatory  than  the  specimens  previously  examined.  The  dis- 
cordant results  may  be  due  to  intramolecular  rearrangement  occurring 
under  the  action  of  methyl  iodide,  resulting  in  the  production  of  varying 
quantities  of  the  corresponding  stereoisomeric  ^-glucosides. 

By  hydrolysing  trimethyl  a-methylglucoside  with  dilute  hydrochloric 
acid,  trimethyl  glucose  was  obtained  as  a  viscid,  colourless  syrup,  which 
distilled  without  appreciable  decomposition  at  about  194°  under  9  mm. 
pressure.  The  substance,  which  was  dextrorotatory  and  had  the  pro- 
perties of  an  aldose,  reduced  Fehling  solution  in  the  cold,  and  ammon- 
iacal  silver  nitrate  on  slightly  warming;  it  appeared  to  react  with  phenyl- 
hydrazine,  but  the  product,  which  was  an  oil,  could  not  be  made  to 
crystallise.  On  oxidation  with  bromine  water,  it  yielded  an  oil  boiling 
at  about  160°  under  11  mm.  pressure.  The  numbers  obtained  by 
analysis,  and  from  the  estimation  of  methoxyl,  agreed  approximately 
with  those  required  for  trimethylgluconic  lactone.  The  lactonic 
nature  of  the  compound  was  confirmed  by  its  behaviour  on  neutralisa- 
tion, and  by  the[[gradual  change  of  optical  activity  exhibited  by  its 
solution. 

108.  "  Note  on  the  corrosion  of  an  Egyptian  image." 
By  Henry  Bassett,  jun. 

An  examination  has  been  made  of  a  bronze  Egyptian  image,  about 
6  inches  high,  and  having  a  hollow  base  filled  with  load.  This  figure 
probably  dates  from  200  to  100  B.O.,  and  now  bears  a  mutilated  in- 
scription which,  according  to  Professor  Flinders  Potrie,  reads  as 
follows  :    "  Khousu  give  life  to ,   son  of p,  born  of 
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Saaenhap."  It  was  found  in  the  delta  of  the  Nile  and  is  very  exten- 
sively corroded,  being  covered  by  a  thick,  green  coating,  which  in 
parts  entirely  replaces  the  original  metal. 

The  material  for  analysis  was  obtained  from  the  base  of  the  figure, 
and  the  following  analytical  results  were  obtained  : 

cent.     CuClj 29-34  per  cent. 

CuO    46-10 

HgO    11-07       „ 

SnOg   3-73       „ 

PbO    7-26        „ 

FegOg 0-22 

NiO,  &c 014 

SiOg    114       „ 

NH4CI    0-32       „ 


Pb 

6-74 

Sn    

2-94 

Fe    

015 

Ni,  Mn,  &c. 

0-11 

CI     

15-71 

SiOg  (as  sand) 

1-14 

HgO     

11-07 

(NH,) 

0-11 

88-62  99-32 

In  the  second  table,  the  chlorine  has  been  calculated  as  copper 
chloride,  whilst  the  remaining  copper  and  other  metals  are  expressed 
as  oxides. 

Traces  of  calcium  were  also  found,  but  the  amount  of  sodium  present 
was  so  small  that  it  could  only  be  detected  by  the  flame  test.  If  all  the 
copper  were  present  in  the  form  of  a  basic  chloride,  CuCl2.3CuO,3H20, 
corresponding  with  atacamite,  this  would  require  26*84  per  cent. 
CuCig.  47-57  per  cent.  CuO,  and  10-78  per  cent.  H2O.  It  will  therefore 
be  seen  that  the  substance  produced  by  corrosion  is  less  basic  than 
atacamite.  The  formation  of  this  mineral  during  the  corrosion  of 
copper  and  bronze  articles  wh  en  buried  in  the  soil  has  been  shown  by 
Berthelot  to  be  very  general  {Gompt.  rend.,  1894,  118,  768),  but 
although  the  formation  of  this  basic  copper  chloride  is  in  most  cases 
due  to  the  action  of  the  sodium  chloride  in  the  soil  (Berthelot,  loc.  cit.), 
yet  in  the  present  instance,  ammonium  chloride  may  have  played  the 
most  important  part,  since  the  latter  salt  was  found  in  amount 
suflicient  for  estimation,  whereas  the  former  was  not. 

109.  "  Contributions  to  the  chemistry  of  the  terpenes.  Part  I,  The 
oxidation  of  pinene  with  chromyl  chloride."  By  G.  G.  Hender- 
son, T,  Gray,  and  E.  Smith. 

When  dissolved  in  carbon  disulphide,  chromyl  chloride  and  pinene 
combine  to  form  a  solid  compound,  CioHjg,2Cr02Cl2,  which  is  decom- 
posed by  water  and  yields  a  brown,  oily  liquid.  This  liquid,  when 
distilled  in  steam,  yields  a  quantity  of  resin  and  a  volatile  oil  (Etard, 
Compt.  rend.,  1893,  116,  434).     The  authors  have  found  that  the  oil 
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contains  a  saturated  aldehyde,  CgH^j'CHO,  an  unsaturated  ketone, 
CgHj^ICO,  and  a  small  quantity  of  a  chlorinated  oxidation  product  of 
pinene.  The  aldehyde,  which  is  a  crystalline  solid  with  a  character- 
istic odour,  melts  at  32—33°  and  boils  at  205—207°  (under  755  mm, 
pressure) ;  it  is  insoluble  in  water,  but  readily  miscible  with  alcohol 
and  ether.  The  semicarbazone  crystallises  in  pearly  leaflets  and  melts 
at  191°.  The  aldehyde  rapidly  undergoes  spontaneous  oxidation  in 
the  air,  being  converted  into  a  saturated  acid,  CgHjg'COgH.  This 
acid,  which  is  obtained  by  oxidising  the  aldehyde  with  either  boiling 
dilute  nitric  acid  or  aqueous  potassium  permanganate,  crystallises  in 
leaflets  or  flat  prisms,  and  melts  at  117°;  it  is  only  sparingly  soluble 
in  cold  water,  but  very  readily  so  in  alcohol,  and  volatilises  slowly  in 
steam.  The  lead  salt  and  the  silvei'  salt  are  obtained  as  white  precipi- 
tates ;  both  are  soluble  in  boiling  water,  but  the  latter  very  sparingly. 
The  ketone  is  an  almost  colourless,  aromatic  liquid,  which  boils  at 
206 — 207°  under  774  mm.  pressure  ;  its  refractive  index  is  1*4760. 
The  ketone  at  once  decolorises  permanganate,  and  combines  additively 
with  1  mol.  of  bromine  ;  it  yields  an  oily  oxime  and  a  crystalline 
semicarbazone,  which  melts  and  decomposes  at  226 — 228° ;  on  oxidation 
with  sodium  hypobromite,  it  gives  bromoform  and  /i-toluic  acid. 


110.  "  Some    physical  and    chemical    properties    of    strong    nitric 
acid."     By  V.  H.  Veley  and  J.  J.  Manley. 

The  investigations  published  by  W.  N.  Hartley  in  the  current 
number  of  the  Transactions  (p.  658)  on  the  absorption  spectra  of 
nitric  acid  in  various  states  of  concentration  have  induced  the  authors 
to  place  on  record  certain  physical  and  chemical  properties  of  nitric  acid 
varying  in  concentration  from  78  to  100  per  cent.  HNO3  in  continua- 
tion of  their  former  work  {Proc.  Roy.  Soc,  1901,  69,  86,  and  Fhil. 
Mag.,  1902,  [vi],  3,  118). 

Although  such  properties  as  density,  contraction,  refractive  indices, 
and  electrical  conductivity  vary  uniformly  with  percentage  concentra- 
tion from  78  to  92  per  cent.,  yet  from  this  point  to  100  per  cent,  there 
is  an  exceptional  alteration  in  the  variation,  reaching  a  maximum  at 
about  96  per  cent.,  this  strength  corresponding  with  an  acid  which, 
according  to  Hartley's  view,  might  be  indicated  by  the  formula 
3H2N20fl,H3NO^  (  =  95-9  per  cent.  HNO3). 

Acid  having  this  concentration  appears  to  form  a  kind  of  eutectic 
•olution,  and  therefore  presents  an  analogous,  altliough  not  strictly 
parallel  case  to  that  of  sulphuric  acid  containing  98  per  cent.  llgSO^, 
which  has  been  shown  by  II.  Knietzsch  {lier.,  1901,  34,  4069)  to  be  a 
point  of  critical  concentration  as  regards  density,  contraction  (compare 
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Pickering,  Trans.,  1S90,  57,  74),  electrical  conductivity,  chemical  re- 
activity, vapour  pressure,  and,  to  a  less  degree,  capillarity  and  viscosity. 
As  regards  chemical  properties,  certain  qualitative  experiments  have 
been  made  on  the  direct  nitration  of  cotton  by  nitric  acid  of  approxi- 
mately 100  per  cent,  concentration  without  the  addition  of  sulphuric 
acid. 

HI.  "Notes  on  ozone."     By  J.  K.  H.  Inglis. 

Experiments  have  been  made  in  order  to  ascertain  the  molecular 
state  of  ozone  when  dissolved  in  acids.  In  the  first  place,  it  was 
found  that  the  amount  of  ozone  present  in  an  acid  solution  could 
be  determined  by  means  of  the  following  reaction :  O3  +  2HBr  = 
Brg -h  O2 -J- HgO,  the  bromine  liberated  being  estimated  by  potassium 
iodide  and  sodium  thiosulphate. 

In  the  second  place,  an  investigation  of  the  solubility  of  ozone  in 
water  showed  that  the  solution  could  not  be  brought  into  equilibrium 
with  respect  to  the  gas,  since  some  of  the  latter  was  always  decom- 
posed on  being  bubbled  through  the  solution,  although  the  concentra- 
tion of  the  latter  remained  constant.  Hence,  the  molecular  state 
cannot  be  ascertained  by  means  of  the  solubility  relationship. 

Lastly,  some  experiments  made  on  the  action  of  ozone  on  hydrogen 
peroxide  indicated  that  these  substances  acted  slowly  on  one  aiwther, 
manganous  sulphate  behaving  as  a  catalyser. 
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Extraordinary  General  Meeting,  July  2nd,  1903.  Professor  Tilden, 
F.R.S.,  President,  in  the  chair. 

The  Pkesident  stated  that  this  meeting  had  been  summoned  to  con- 
sider thd  following  changes  in  the  Bye-laws  which  had  been  proposed 
at  one  meeting  of  the  Council,  and  considered  and  approved  at  a 
subsequent  meeting. 

It  was  proposed  by  the  Treasurer,  Dr.  H.  T.  Brown,  and  seconded 
by  Professor  Thorpe, 

"That  Bye-law  I.,  page  13,  lines  3  and  4,  be  altered  hy  deleting 
the  words  "  one  year." 

The  Bye-law  at  present  reads  : — 

"  .  .  .  . ;  and  he  shall 
*'  be  entitled,  so  long  as  his  annual  subscription  be  not  one 
*'  year  in  arrear,  to  one  copy  of  the  annual  publications  of  the 
"Society " 

And  that  the  Circulars  in  the  Appendix  be  altered  as  follows  : — 

In  Appendix,  No.  2,  "  Letter  notifying  the  Election  of  a  Member," 
5th  and  6th  lines,  p.  26,  delete  the  words  "  the  Assistant 
Secretary."  After  the  words  "  before  admission,* "  add  the 
words  "  Payment  should  be  made  direct  to  the  Society's 
Bankers  (  )  either  by  Cheque 

or  Post  Office  Order  crossed  a/c  *  Chemical  Society.'  Your 
remittance  should  be  accompanied  by  the  enclosed  Form  with 
your  Name  and  Address  filled  in." 
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In  No.  3,  "  Annual  Circular  Letter  of  Treasurer,"  delete  from  "  If  paid  " 
to  end  of  circular,  and  substitute  the  same  words  as  added  in 
No.  2. 

In  No.  4,  "Annual  Circular  Letter  of  the  Treasurer  to  Fellows  who 
are  two  years  in  arrear  of  their  Subscriptions,"  delete  from 
**  Payments  should  be  made  "  to  end  of  circular,  and  substitute 
the  same  words  as  added  in  No,  2. 

The  motion  having  been  submitted  to  the  meeting  was  declared  by 
the  President  to  have  been  carried  unanimously. 


The  following  are  abstracts  of  papers  received  during  the  vacation, 
and  published  or  passed  for  publication  in  the  Transactions. 

112.    "The    composition    of   so-called    elseomargaric    acid,"     By 

T.  Eametaka. 

Maquenne  having  recently  shown  that  the  composition  of  Cloez's 
elaeomargaric  acid  is  more  closely  expressed  by  C^gHgoOg  than  by  the 
formula  C^^HgoOg  adopted  by  Cloez,  the  author  adduces  evidence 
from  his  own  work  on  the  oil  of  Elceococca  vernicia  to  show  that  the 
true  formula  for  the  acid  is  C^^'H^2^2-  "^^^^  proof  depends  on  the 
formation  of  the  bromine  additive  product,  CjgHggO^Br^,  and  on  the 
result  of  the  oxidation  of  the  acid  by  permanganate,  the  product  con- 
sisting of  sativic  acid,  Cj8H32(OH)^02,  and  a  small  amount  of  another 
hydroxy-acid,  apparently  dihydroxystearic  acid.  Titrations  with 
standard  caustic  alkali  and  baryta  solutions  give,  as  a  mean  result, 
280"5  for  the  molecular  weight  of  elaeomargaric  acid,  whilst  CjgHggOg 
requires  280. 

113.  "  Phosphoric  amidines."    By  R.  M.  Caven. 

Phonyl-/j-tolylphosphoric  amidine,  CgH^NH-POIN-CgH^CH^,  which 
is  formed  as  a  by-product  in  preparing  anilino-;;-toluidinophosphoryl 
chloride  (TVans.,  1902,  81,  1369),  is  identical  with  a  compound  obtained 
in  the  preparation  of  ;>-toluidinoanilinophoaphoryl  chloride,  and  which 
should  accordingly  have  the  formula  C,iH^(CH3)-NH-PO:N-C^H5.  This 
identity  ia  not  to  be  attributed  to  the  mobility  of  a  hydrogen  atom 
(compare  von  Pechmann,  Ber.,  1895,  28,  869  and  2362),  but  to  the 
fact  that  the  disubstituted  phosphoryl  chloride,  in  whichever  way  pre- 
pared, is  one  and  the  same  substance,  and  that  the  derived  amidine, 
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whether  a  single  substance  or  a  mixture,  results  from  the  withdrawal 
of  hydrogen  chloride  by  the  action  of  the  substituting  base. 

Diphenylphosphoric  amidine,  CgHjNH'POINCgHj,  and  di-p-io\y\- 
phosphoric  amidine  were  prepared  from  dianilino-  and  di-j9-toluidino- 
phosphoryl  chlorides  respectively. 

The  formation  of  such  amidines  from  the  diarylaminophosphoryl 
chlorides  by  the  elimination  of  hydrogen  chloride  is  facilitated  by  the 
agency  of  basic  oxides  such  as  those  of  silver,  mercury,  and  magnesium. 

114.  "The  mechanism  of  combustion."     By  H.  E.  Armstrong. 

Assuming  that  chemical  interchange  and  electrolysis  are  inter- 
changeable equivalent  terms,  the  author  regards  oxidation  as  an 
indirect  process,  inasmuch  as  the  oxygen  used  is  only  indirectly  in- 
corporated with  the  oxidised  matter ;  the  oxidation  takes  place  in  a 
circuit  composed  of  the  oxidisable  substance,  conducting  water  and 
oxygen,  the  last  of  these  acting  as  the  depolariser.  The  results 
obtained  by  Bone  and  Wheeler  are  discussed  in  the  light  of  this 
hypothesis.  It  is  contended  that  in  the  case  of  methane,  for  example, 
oxygen  is  introduced  atom  by  atom  and  that  a  substance  such  as 
carbon  monoxide  is  a  secondary  product,  not  a  direct  product  of 
oxidation  nor  of  preferential  oxidation  of  the  carbon. 

115.  "  The  constituents  of  the  volatile  oil  of  the  bark  of  Cinnamomum 

pedatimrvium  of  Fiji."     By  E.  Goulding. 

The  bark  of  Cinnamomum  pedatmeT^um,  a  tree  indigenous  to  Fiji, 
on  distillation  with  steam,  yields  nearly  1  per  cent,  of  a  volatile  oil 
which  is  almost  colourless  when  first  distilled,  but  gradually  assumes  a 
yellowish-brown  colour.  This  oil  has  a  sweet,  aromatic  odour,  a 
pungent,  spicy  taste,  sp.  gr.  0*964  at  15°/15°,  [a]n  — 4"96°  and 
Uq  1'4963.  Its  chief  constituents  are:  (i)  a  terpene,  CjoH^g,  which 
has  a  sp.  gr.  0-8659  at  15715°,  [ajo  - 17-72°,  and  yields  an  uncrystal- 
lisable  dibi'omide,  C^^^^v^  ;  (ii)  linalool ;  (iii)  safrole  ;  (iv)  eugenol ; 
and  probably  (v)  eugenol  methyl  ether.  The  quantitative  composition 
of  the  oil  is  approximately  as  follows  :  terpene,  15 — 20  per  cent. ; 
alcohols,  30  per  cent. ;  esters,  1-5  per  cent.  ;  safrole,  40 — 50  per  cent,  j 
eugenol,  1  per  cent. ;  and  3  per  cent,  of  eugenol  methyl  ether  (?). 

116.  "  Condensation  of  phenols  with  esters  of  unsaturated  acids. 

Part  VIII."     By  S.  Ruhemann. 

The  compounds  formed  from  a-naphthol  and  ethyl  chlorofumarate 
must  be  formulated  as  derivatives  of  a-naphthaketocoumaran  (compare 
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Trans.,  1902,  81,  419),  because  although  guaiacol  reacts  with  ethyl 
chlorofumarate  to  yield  only  ethyl  guaiacoloxyfumarate,  yet  its  isomeride, 
the  monomethyl  ether  of  resorcinol,  condenses  with  the  ester  to  furnish 
ethyl  //i-methoxyphenoxyfumarate  and  an  orange-coloured  keto- 
coumaran  derivative,  which  is  called  dimethoxyhisbenzaronyl. 

The  latter  derivative  has  properties  similar  to  those  recorde  1  for  bis- 
naphtharonyl  ;  both  compounds  are  reduced  to  colourless  ketocoumaran 
derivatives  by  zinc  dust  and  acetic  acid,  these  reduction  products  being 
readily  oxidised  and  converted  into  red  substances. 

Ethyl  phenyl propiolate,  when  condensed  with  the  monomethyl  ether 
of  resorcinol,  yields  ethyl  7;i-methoxy-y8-phenoxycinnamate,  the  free 
acid  of  which  loses  carbon  dioxide  on  heating  and  furnishes  m-methoxy- 
phenoxystyrene. 

The  diethyl  ether  of  phloroglucinol  reacts  with  ethyl  chlorofumarate 
to  form  ethyl  diethoxyphenoxyfumarate,  and  with  ethyl  phenyl- 
propiolate  to  yield  ethyl  diethoxyphenoxycinnamate. 

117.  "  Action  of  phosphorus  trichloride  on  the  aromatic  ethers  of 

glycerol.     Part  II."     By  D.  E.  Boyd. 

The  study  of  the  action  of  phosphorus  trichloride  on  glycerol  diaryl 
ethers  has  been  extended  {Trans.,  1901,  79,  1221),  and  the  following 
substances  have  been  prepared  :  s-gli/cerol  di-o-tolyl  ether  {/S-hydroxy- 
ay-di-o-tolyloxypropane)  boiling  at  226°  under  13  mm.  pressure  and 
melting  at  36 — 37°;  the  corresponding  meta-compound  boiling  at  232° 
(13  mm.)  ;  bisdi-o-tolyloxyisopropyl  phosphite  and  its  para-i«omen'(/e, 
which  melt  at  118 — 119°  and  81 — 82°  respectively;  di-o-  and  di-m.- 
tolyloxyi&opropylphosphorous  acids  melting  respectively  at  88 — 89°  and 
85 — 87°,  and  certain  of  their  metallic  salts. 

118.  "  Attempts    to     prepare     isomeric     quaternary    salts."      By 

M.  Barrowcliff  and  F.  S.  Kipping. 

In   view   of  the  probable   existence   of  isomeric  salts  of  the  type 

5i>NR2R3R4  {Trans.,  1903,  83,  873),  the  authors  have  investigated 

some  compounds  of  this  class,  including  certain  salts  of  the  ethyl- 
propylpiperidinium  base  already  studied  by  Miss  C.  de  Brereton  Evans 
{Trans.,  1897,  71,  522)  ;  but  although  in  all  cases  one  of  the  I'adicles 
consisted  of  an  optically  active  group,  no  indication  whatever  of  the 
•zistence  of  isomerides  has  been  observed. 

Ethylpropylpiperidiniu m  d-bromoca tnph orsulphon ate , 
CjHioNEtPr-SOg-Ciol  1 1  J5r(), 
crystalliBes  in  needles  nieliing  at  211°;  it  is  very  readily  soluble  in 
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water  and  chloroform,  sparingly  so  in  ethyl  acetate,  and  insoluble  in 
ether  and  light  petroleum.  Benzylniethylpiperidinium  A-hromocamphor- 
sulphonaie,  CgHioNMeBz-SOa-CioHi^BrO,  melts  at  160°  when 
anhydrous  and  generally  resembles  the  preceding  compound.  Ethyl- 
piperidine  d-bromocamphorsvJphonate,  CjHjpNEtjCjQH^^BrO  'SOg  H, 
crystallises  in  needles  melting  at  158°. 

These  three  salts,  when  repeatedly  crystallised  fractionally  from 
various  solvents  under  different  conditions,  did  not  yield  dissimilar 
fractions.  Molecular  weight  determinations  made  with  ethylpropyl- 
piperidiuium  iodide  seem  to  show  that  whereas  in  aqueous  solution 
the  salt  is  ionically  dissociated  in  a  normal  manner,  yet  in  chloroform 
solution  it  is  associated,  possibly  forming  trimolecular  complexes. 

119.  **  Some  salts  of  d-  and  Z-a-phenylethylamines."       By  A.   E. 
Hunter  and  F.  S.  Kipping. 

The  authors  have  investigated  several  salts  of  the  d-  and  /-com- 
ponents of  (//-phenylethylamine  in  the  hope  of  obtaining  isomerides 
corresponding  with  those  derived  from  hydriudamine,  but  without 
success. 

When  the  d-bromocamphorsulphonate  of  the  dl-hnse  is  fractionally 
crystallised  from  water,  it  affords  a  salt  which  separates  in  prisma 
melting  at  206 — 207°,  and  having  in  aqueous  solution  a  molecular 
rotation  identical  with  that  of  the  tZ-bromo-acid,  namely,  [M]d  +  271°; 
this  salt,  however,  is  not  partially  racemic,  as  might  be  inferred  from 
its  optical  properties,  but  is  the  compound  of  the  ^base ;  the  salt  of 
the  (Z-base  was  not  isolated. 

Although  the  ion  of  the  /-base  appears  to  be  devoid  of  optical 
activity,  the  free  base  is  distinctly  Isevorotatory  in  aqueous  alcoholic 
solution,  its  specific  rotation  being  about  [a]i,-25°;  this  behaviour  is 
similar  to  that  of  the  d-  and  /-hydrindamines. 

The  benzoyl  derivative,  prepared  from  /-a-phenylethylamine  by  the 
Schotten-Baumaun  method,  melts  at  120°,  is  optically  inactive,  and 
seems  to  be  identical  with  that  of  the  cW-base. 

\-a-Phenylethylaviine  d-chlorocamphorsulphonat9  melts  at  about  198° 
and  has  in  aqueous  solution  a  molecular  rotation  practically  identical 
with  that  of  the  (i-chloro-acid,  namely,  [M]D-t-186°. 

\-a-Phenylethylamine  d-camphorsulphonate  melts  at  149 — 150°  and 
is  practically  indistinguishable  by  polarimetric  examination  from  the 
corresponding  salt  of  the  fZ/-base,  both  substances  having  a  molecular 
rotation  approximating  very  closely  to  that  of  the  acid  ;  apparently 
the  salt  of  the  rf/-base  is  not  a  definite  partially  racemic  substance. 
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120.  "yS-Bromocinnainic     acids."      By    J.     J.     Sudborough    and 

K.  J.  Thompson. 

Small  amounts  of  ;8-bromoaZ^ocinnamic  acid  (m.  p.  159 — 160°)  are 
obtained  by  the  action  of  alkalis  on  cinnamic  acid  dibromide,  but  are 
not  produced  when  the  ethyl  ester  is  used  instead  of  the  free  acid 
dibromide. 

In  aqueous  solution,  the  products  of  the  combination  of  hydrogen 
bromide  and  phenylpropiolic  acids  consist  entirely  of  y8-bromo-  and 
/3-bromoaZ?o-cinnamic  acids  ;  the  relative  amounts  of  the  two  isomerides 
being  but  slightly  affected  by  light,  temperature,  or  concentration  of 
the  solvent.  The  nature  of  the  combination  is  materially  affected  by 
the  medium  in  which  the  hydrogen  bromide  is  dissolved  ;  when  acetic 
acid  is  used,  more  of  the  /3-bromo-acid  and  less  of  the  yS-bromoaZfo-acid 
are  obtained  than  when  saturated  aqueous  solutions  are  employed. 
With  benzene  and  carbon  disulphide,  the  chief  product  is  a-bromo- 
cinnamic  acid. 

Similar  results  have  been  met  with  in  the  combination  of  ethyl 
phenylpropiolate  and  hydrogen  bromide. 

Under  the  influence  of  alkalis,  /?-bromocinnamic  acid  and  its  esters 
lose  hydrogen  bromide  much  more  readily  than  the  y3-bromo«^^o-acid 
and  its  esters. 

Attempts  have  been  made  to  prepare  Michael's  isocinnamic  acid  in 
order  to  determine  whether  either  the  alio-  or  the  tso-acid  could  be 
resolved  into  optically  active  constituents  by  the  aid  of  active  bases. 
The  experiments  made  on  the  reduction  of  the  /3-bromo«^^o-acid  indicate 
that  the  product,  which  consists  of  a^^ocinnamic  acid  with  a  trace  of 
ordinary  cinnamic  acid,  does  not  contain  the  iso-acid. 

121.  "Vapour   pressure  of  aqueous  ammonia  solution.    Part  II." 

By  E.  P.  Perman. 

The  partial  pressures  of  the  ammonia  and  water-vapour  evolved  by 
an  aqueous  ammonia  solution  have  been  found  by  aspirating  a  known 
volume  of  air  through  the  solution  and  estimating  the  amounts  of 
ammonia  and  water  withdrawn.  The  experiments  were  made  at 
temperatures  ranging  from  0°  to  60°,  and  the  concentration  of  the 
solutions  employed  varied  from  0  to  22*5  per  cent,  of  ammonia. 

It  was  found  that  the  sum  of  the  partial  pressures  was  equal  to 
the  total  pressure  determined  by  the  statical  method,  and  also  that 
the  relationship  between  the  partial  pressures  and  the  concentration 
of  the  solution  is  that  deduced  by  Duhem  and  others  for  binary 
mixtures  of  liquids. 
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122.  "  Isomeric  aminoamidines  of  the  naphthalene  series.    (Fourth 
communication    on   anhydro-bases.)"     By     R.    Meldola,   J.   V. 
Eyre,  and  J.  H.  Lane. 

The  authors  have  succeeded  in  isolating  the  free  base,  ethenyltri- 
aminonaphthalene,  obtained  by  the  reduction  of  dinitro-a-aceto- 
naphthalide  by  tin  and  hydrochloric  acid.  The  compound  is  character- 
ised by  its  tendency  to  form  complex  hydrates  containing  9 J,  3 J  or 
1|  mols.  of  water.  The  acetate,  C^^^^^,C^fic,^H.Jd,  oxalate, 
Q-^^^^ ^,(3.^^0^,215.^0,  and   mercurichloride, 

C,2H,iN3,HCl,HgCI.„lJH20, 
have  been  prepared. 

The  -^-ethyl  derivative  of  the  acetyl  derivative  having  the  formula 
CjgH^^ON^iIHgO  has  been  obtained,  and  characterised  by  the  forma- 
tion of  its  picrate,  CjgHj70N3,C^H2(N02)30H,H20,  and  aurichloride, 
Ci6Hi70N3,HAuCl4,2H20. 

By  eliminating  the  NHg  group  in  the  ethenyltriaminonaphthalene 
by  the  diazo-raethod,  an  ethenyldiaminonaphthalene  (methylnaphth- 
imidazole)  has  been  obtained,  which  differs  from  the  only  compound  of 
this  formula  at  present  known  (Prager,  ber.,  1885,  18,  2161).  The 
isomerism  of  the  aminoamidines  has  thus  been  proved  to  extend  to 
the  parent  compounds,  so  that  the  cause  of  the  isomerism  is  to  be 
sought  in  the  structure  of  the  amidine  ring.  The  following  salts  and 
derivatives  have  been  prepared  :  hydrochloride,  C^2H,oN2,HCl,H20, 
chromate,  Cj2HjQN2,H2Cr04,2H20,  and  picrate. 

The  base  itself  has  the  formula  C\2Hi()N2,H20,  and  the  water  could 
not  be  expelled  without  decomposing  the  compound.  The  amidine 
ring  apparently  breaks  down  by  the  action  of  benzoyl  chloride  in 
presence  of  alkali  with  the  formation  of  dibenzoyl-o-naphthylene- 
diamine.  The  N-me/%Z  derivative,  an  oily  base,  has  a  crystalline ;«cra<e 
^13^12^2' ^6^2(^02)3011.  The  crystalline  ^-ethyl  derivative,  Cj^H^^Ng 
is  anhydrous  and  yields  the  following  crystalline  salts  :  chromate, 
C^,Hj,N2,H2Cr04,  and  picrate,  C,^Hi,N2,CgH2(N02)30H,H20 ;  its 
aurichloride  contains  2H2O  and,  when  heated  in  the  water-oven, 
becomes  converted  into  the  monohydrate.  The  platinichloride  also 
yields  hydrates  containing  4,  2,  and  1  mols.  of  water. 

The  i\^-ethyl  derivative  of  the  known  ethenyldiaminonaphthalene 
(compare  Otto  Fischer,  5e?*.,  1901,  34,  935)  prepared  for  comparison 
with  its  isomeride,  is  found  to  be  resinous,  but  the  chromate,  picrate, 
plati7iichloi'ide,  and  aurichloride  are  well  characterised. 

The  ethenyltriaminonaphthalene,  obtained  by  the  reduction  of 
dinitro-a-acetonaphthalide  by  iron  and  hydrochloric  acid  (Markfeldt'a 
base)   yields  a  crystalline  oxalate  with  4H2O  and  a  mercurichloride, 
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Cj2HjjN3,2HCl,HgCl2,5H20.  Its  benzoyl  derivative  has  now  been 
prepai'ed  by  the  Schotten-Baumann  method  (compare  Trans.,  1900, 
77,  1165). 

Ethenyltriaminonaphthalene  (Meldola  and  Streatfeild's  base)  is 
converted  into  its  isomeride  (Markfeldt's)  by  further  reduction  with 
iron  and  hydrochloric  acid,  but  reduction  with  sodium  amalgam  in 
the  presence  of  acetic  acid  does  not  bring  about  this  transformation. 
Reduction  of  dinitro-a-acetonaphthalide  with  zinc  and  hydrochloric 
acid  gives  the  original  (M.  and  S.)  base. 


123.  "  Polythiosulphonic  acids  of  ;?-diainiiies."     By  A.  ,G.    Green 

and  A.  G.  Perkin. 

The  series  of  polythiosulphonic  acids  of  /^-diamines  formerly  prepared 
by  one  of  the  authors  in  collaboration  with  A.  Meyenberg  (compare 
Eng.  Pat.  Specifications,  Nos.  21832,  ^s  ;  22460,  ^^ ;  22847,  ^^ ;  5039,  ^^ ; 
18658,^^;  and  4792,  °°)  are  well-crystallised  compounds  which,  when 
oxidised  together  with  primary  amines  and  diamines,  give  rise  to  a 
series  of  black  colouring  matters  possessing  the  charactei-istic  properties 
of  "sulphide"  colours.  The  present  communication  deals  with  the 
further  characterisation  of  these  polythiosulphonic  acids,  especially 
of  the  di-  and  tetra-thiosulphonic  acids  of  jt?-phenylenediamine, 
C6H2(NH2)2(S-S03H)2  and  C,5(NH2)2(S-S03H)4.  which  are  obtained 
by  the  oxidation  of  j9-phenylenediamine  in  the  presence  of  sodium  thio- 
sulphate,  using  2  or  4  molecular  proportions  of  the  latter  with  a 
corresponding  quantity  of  the  oxidising  agent. 

Owing  to  the  presence  of  the  S2O3H  groups  in  ortho-positions  with 
respect  to  the  amino-radicles,  the  p-phenylenediaminedithiosulphonic 
acid  exhibits  several  characteristic  condensations.     Thus,  with  nitrous 

acid  it  gives   a  stable  bisdiazosulphide,  CgHol  <^  ',  ^  )2  j  with  organic 

anhydrides  or  with  aldehydes,  it  gives  anhydro-compounds. 

On  boiling  the  di-  or  tetra-thiosulphonic  acid  with  aqueous  acids, 
sulphurous  and  sulphuric  acids  are  eliminated,  and  yellow  or  red  salts 
of  sulphide  bases  are  obtained.     These  bases,  which  appear  to  have  the 

constitution  CflH2(NH2)2"^a  and  ^^Cg(NH2)2'^^,  are  of  dark  colour, 

insoluble  in  water  and  other  solvents,  but  dissolving  in  an  aqueous 
solution  of  sodium  sulphide,  in  which  respect  they  resemble  the 
"  sulphide  "  colours  ;  they  are  reconverted  into  the  respective  polythio- 
sulphonic acids  by  prolonged  treatment  with  sulphurous  acid  in  the 
presence  of  air. 

When  treated  with  zinc  dust,  the  dithiosulphonic  acid  is  reduced  to 
the  dibulphydride  Con2(NH2)./SH)2. 
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124.  "  The  rotation  of  the  menthyl  esters  of  the  isomeric  chloro- 
benzoic  acids."     By  J,  B.  Cohen  and  S.  H.  C.  Briggs. 

The  authors  have  prepared  the  menthyl  esters  of  the  mono-  and 
di-chlorobenzoic  acids,  and  have  compared  their  specific  and  molecular 
rotations. 

The  following  represents  the  order  of  optical  activity,  beginning 
with  the  least  active  :  2:6;  2:3;  ortho ;  2:5;  2:4;  3:4;  3:5; 
unsubstituted ;  meta ;  para.  These  results  lead  to  the  following 
conclusions:  (1)  the  greatest  effect  (decrease)  in  the  rotation  of  the 
unsubstituted  menthyl  ester  is  produced  when  the  halogen  enters  the 
ortho-position  with  respect  to  the  carboxyl  group  ;  the  least,  when 
the  halogen  is  in  the  meta-  and  para-positions,  which,  singly,  slightly 
increase  the  rotation.  (2)  The  monohalogen  derivatives  accord  with 
the  rule  laid  down  by  Frankland  and  Wharton  {Trans.,  1896,  69, 
1320,  1583),  and  confirmed  by  Giiye  and  Babel  {Abstr.,  1899,  ii, 
719)  and  TschugaefE  {Abstr.,  1903,  ii,  2),  and  follow  the  order  :  ortho, 
unsubstituted,  meta,  para. 

(3)  Two  halogens  attached  to  adjoining  carbon  atoms  (2  :  3  and 
3  :  4)  produce  a  greater  effect  than  either  singly. 

It  might  be  expected  that  the  rotations  of  the  2  :  3-  and  2  :  5  ester^ 
would  be  approximately  the  same,  inasmuch  as  the  chlorine  atoms  in 
both  isomerides  occupy  the  ortho-  and  meta-positions  with  respect  to 
the  carboxyl  group,  but  in  reality  the  rotation  of  the  2  :  3-ester  is 
much  lower,  and  that  of  the  2  : 5-isomeride  slightly  higher  than  the 
value  obtained  for  the  ortho-compound. 

The  low  rotation  of  the  3  :  4-  and  3  :  5-ester8  does  not  support  the 
theory  of  the  lever-arm  (Frankland  and  Wharton,  loc.  cit.). 


125.     "  The  reaction  between   phosphorus    and  oxygen.     Part  I." 

By  £.  J.  Bassell. 

A  small  quantity  of  water  is  necessary  for  the  oxidation  of  phos- 
phorus, and  the  reaction  proceeds  most  rapidly  when  that  amount  is 
present  which  is  left  after  drying  with  sulphuric  acid.  In  the  presence 
of  much  water  vapour,  action  is  considerably  retarded.  The  formation 
of  ozone  and  hydrogen  pei'oxide  requires  the  presence  of  excess  of 
water ;  these  bodies  are  not  direct  products  of  the  reaction  between 
phosphorus  and  oxygen. 

Moderately  dried  phosphorus  and  oxygen  react  under  all  the  pres- 
sures employed,  and  the  phenomena  of  false  equilibrium  are  not  seen. 
The  reaction  may  be  divided  into  two  stages :  in  the  first,  oxidation 
is   slow  and    accompanied   by  a   very  feeble  glow,  the  action   being 
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apparently  unimolecular  ;  the  oxide  formed  is  still  under  investigation. 
The  second  stage  begins  when  the  pressure  falls  below  about  500  mm,  ; 
oxidation  is  continuously  accelerated  until  all  the  oxygen  is  absorbed. 
The  luminosity  is  very  marked,  and  phosphorus  pentoxide  is  formed. 
No  simple  expression  could  be  found  connecting  the  velocity  of  oxida- 
tion with  the  pressure  of  oxygen. 

When  an  inert  gas,  such  as  nitrogen,  is  present,  the  phenomena  are 
substantially  the  same,  but  the  accelei'ation  of  the  second  period 
ceases  after  a  time  and  a  retardation  sets  in.  This  variation  is,  how- 
ever, explained  on  a  purely  mechanical  hypothesis. 

When  phosphorus  oxidises  in  moist  oxygen,  the  reaction  differs  from 
that  taking  place  in  dry  oxygen  in  the  following  respects  : 

(a).  It  does  not  begin  until  the  pressure  of  oxygen  is  less  than  about 
500  mm. ;  when  it  does  take  place  it  is  slower,  and  is  much  retarded 
during  the  earlier  part  of  the  reaction.  The  retardation  is  explained 
as  being  due  to  a  protective  film  formed  by  the  water  on  the  phosphorus. 

(b).  Ozone  and  hydrogen  peroride  are  produced,  and,  in  presence  of 
nitrogen,  these  substances  are  accompanied  by  ammonium  nitrite  and 
nitrate.  None  of  the  theories  at  present  held  completely  accounts  for 
these  observations. 

If  smaller  quantities  of  water  are  present  (4  or  5  mm.  pressure  in- 
stead of  16  or  20  mm.),  the  velocity  curve  does  not  differ  greatly  from 
that  obtained  in  the  absence  of  water.  And  the  difference  observed 
when  the  higher  quantity  of  water  is  present  can  readily  be  explained 
as  being  due  to  the  protective  layer  of  this  liquid.  There  is  no  reason 
to  suppose  that  the  primary  reaction  between  the  phosphorus  and 
oxygen  differs  in  the  two  cases. 

126.  "  Action  of  hydrogen  peroxide  on  carbohydrates  in  the  presence 
of  ferrous  sulphate.     IV."    By  R.  S.  Morrell  and  J.  M.  Crofts. 

The  substances  formed  by  adding  hydrogen  peroxide  solutions  of 
arabinose  and  rhamnose  in  the  presence  of  ferrous  sulphate  yielded 
osazones  with  phenylhydrazine  acetate,  and  it  was  therefore  considered 
that  arabinose  and  rhamnose  had  been  oxidised  to  the  corresponding 
osones  {Trana.,  1899,  75,  786,  and  1900,  77, 1219).  Aqueous  solutions 
of  these  two  osones  have  been  found  to  react  at  the  ordinary  tempera- 
ture with  />-bromophenylhydrazine,  giving  rise  to  osazones.  The  action 
of  larger  quantities  of  hydrogen  peroxide  on  glucose  and  fructose  has 
been  investigated,  and  the  metallic  salts  of  glyoxylic,  glycoUic,  and 
trihydroxybutyric  acids  have  been  obtained.  The  formation  of  glycollic 
acid  from  glucose  is  peculiar,  and  is  not  easily  accounted  for  on  the 
ftBHumption  that  the  sugar  molecule  is  transformed  into  an  osone  before 
a  diHruption  of  the  carbon  chain  takes  place. 
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127.  "Ethyl  benzylideneanilineacetoacetate."       By  R.   S.    Morrell 

and  A.  E.  Bellars. 

The  authors  find  that  the  action  of  benzylideneaniline  on  ethyl 
acetoacetate  gives  rise  to  ethyl  benzylideneanilineacetoacetate,  which 
melts  between  78°  and  80°  after  recrystallisation  from  benzene  and 
carbon  tetrachloride.  The  addition  of  piperidine  or  minute  quantities 
of  sodium  ethoxide  does  not  cause  any  change  in  the  melting  point  of 
the  recrystallised  addition  product  (compare  Schiff,  Ber.,  1898,  31, 
207;  Rabe,  ihicl,  1902,  35,  3950  ;  Francis,  ibid.,  1902,  35,  3949),  but 
the  solvents  used  in  the  recrystallisation  must  be  pure,  otherwise  it  is 
impossible  to  obtain  the  ethyl  benzylideneanilineacetoacetate  with  a 
constant  melting  point.  The  addition  of  small  quantities  of  sodium 
ethoxide  to  a  mixture  of  benzylideneaniline  and  ethyl  acetoacetate 
causes  the  formation  of  a  mixture  of  ySj-  and  ySg-forms  of  ethyl 
benzylidenediacetoacetate  (Rabe,  Anncden,  1900,  313,  176).  The 
molecular  weight  of  the  ethyl  benzylideneanilineacetoacetate  in 
benzene  or  carbon  tetrachloride  solution  decreases  as  the  solution 
becomes  more  dilute,  and  also  on  heating  or  when  it  is  kept  for  some 
time. 


128.  "  Studies  on  enzyme  action.  I.  The  correlation  of  the  stereo- 
isomeric  a-  and  /3  glucosides  with  the  corresponding  glucoses." 
By  E.  F.  Armstrong. 

The  stereoisomeric  a-  and  ^-alkyl  glucoses  have  been  converted,  by 
means  of  enzymes,  into  the  co^re^pondingglucosides.  It  is  thus  shown 
that  glucose  has  a  lactonic  structure,  and  consists,  in  solution,  of  a 
mixture  of  two  stereoisomeric  lactones.  The  changes  in  rotatory 
power  which  dissolved  glucose  undergoes  involves  the  passage  of  one 
or  other  form  of  the  lactone  into  a  mixture  of  the  two. 


129.  "  A  dynamical  study  of  the  Friedel-Crafts  reaction."    By  B.  D. 

Steele. 

In  order  to  determine,  if  possible,  the  mechanism  of  the  Friedel- 
Crafts  reaction,  the  synthesis  of  phenyl  tolyl  ketone  from  toluene  and 
benzoyl  chloride  in  presence  of  aluminium  or  ferric  chloride,  and  that 
of  phenyltolylmethane  from  toluene  and  benzyl  chloride  in  presence  of 
the   same   condensing  agents   have  been  studied  dynamically. 

The  course  of  the  reaction  in  each  case  was  followed  by  passing  a  rapid 
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current  of  hydrogen  through  the  reaction  mixture,  and  titrating  the 
hydrochloric  acid  thus  carried  over. 

The  following  conclusions  have  been  deduced  : 

(1)  In  the  synthesis  of  a  ketone  from  a  hydrocarbon  and  an  acid 
chloride  in  the  presence  of  aluminium  chloride,  the  explanation  sug- 
gested by  Perrier  {Ber.,  1900,  33,  815)  and   by  Boeseken  (Rec.  trav. 

him.,   1900,   19,   19  ;   1901,  20,   102)   seems  to  be  quite  justifiable, 
providing  that  the  aluminium  chloride  is  not  present  in  excess. 

(2)  In  the  presence  of  an  excess  of  the  condensing  agents,  the 
reaction,  instead  of  being  unimolecular,  becomes  bimolecular,  and  is 
best  explained  by  assuming  that  the  reagents  are  two  intermediate 
compounds,  each  containing  aluminium  chloride. 

(3)  In  the  presence  of  ferric  chloride,  the  reaction  is  also  bimolecular, 
and  is  best  explained  on  the  foregoing  assumption. 

(4)  The  synthesis  of  phenyltolylmethane  from  toluene  and 
benzyl  chloride,  in  the  presence  of  either  aluminium  or  ferric  chloride, 
is  a  unimolecular  reaction,  due  to  the  interaction  of  the  toluene  and 
a  compound  of  the  organic  and  metallic  chlorides. 


Thursday,  November  5th,  1903.  Professor  VV.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs  C.  N.  Bennett,  G.  Barger,  H.  Gough,  W.  Mann,  C.  D. 
Bibby,  and  S.  H.  "Woodhouse  were  formally  admitted  Fellows  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs  : 

Robert  Duncombe  Abell,  Ph.D.,  D.Sc,  Sandbach,  Cheshire. 

Percy  Appleyard,  Albany,  Western  Australia. 

Edward  F.  Armstong,  Ph.D.,  55,  Granville  Park,  Lewisham,  S.E. 

Herbert  Henry  Ashdown,  3,  Genesta  Road,  Plumstead. 

Herbert  Moore  Attwell,  Limpley  Stoke,  B.ith. 

William  C.  Badcock,  B.A.,  The  Grammar  School,  Crediton,  Devon. 

Harold  J.  Bailey,  40,  The  Avenue,  Pontypridd,  South  Wales. 

TliomaH  Vipond  Barker,  Exeter  College,  Oxford. 

CharleH  Marsh  Boadnell,  11. M.S.  Barracouta,  Capetown. 

William  Beam,  M.A.,  M.D.,  Pension  Sirnn,  Cairo,  Egypt. 

Harold  Goodenough  Bayly,  "  Moatside,"  Bedford. 

Henry  James  Wheeler  Bliss,  Balliol  College,  Oxford. 
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Nicholas  John  Bluman,  10,  Amersham  Road,  New  Cross,  S.E. 

Paul  Briihl,  Engineering  College,  Sibpur,  near  Calcutta. 

Erasmus  Robert  Bugge,  327,  Crove  Green  Road,  Leytonstone. 

William  Clacher,  Bryantwood,  Auckland  Road,  Ilford. 

William  Thomas  Deeks,  High  Street,  Shanklin,  I.W. 

Henry  Russell  Ellis,  177,  Warwick  Road,  W. 

Charles  E.  Fawsitt,  Ph.D.,  B.Sc,  9,  Foremount  Terrace,  Glasgow. 

John  A.  N  Friend,  M.Sc,  2,  Francis  Road,  Watford,  Herts. 

Ernest  A.  Gardiner,  B.  A.,  Bretlierton,  near  Preston,  Lanes. 

Frank  B.  Gatehouse,  56,  Windmill  Street,  Gravesend,  Kent. 

Frank  B.  Grundy,  Red  Lodge,  King's  Road,  Richmond,  S.W. 

John  T.  Hall,  West  View,  Stanwell,  Staines. 

Harold  M.  Heasman,  1,  Ciirlisle  Road,  Finsbury  Park,  N. 

Arthur  Y.  Hendrickson,  Gas  Works,  Lower  Sydenham,  S.E. 

John  G.  Howarth,  **  Danes  Dyke,"  Capstone  Road,  Bournemouth. 

Herbert  Hymans,  13,  Trinity  Square,  E.C. 

Edward  Charles  Ibbotson,  3,  Ashgate  Road,  Sheffield. 

William  H.  Jackson,  73,  Churcli  Street,  West  Hartlepool. 

Thomas  Oliver  Kent,  89,  Loughboro'  Park,  Brixton,  S.W. 

John  J.  Kielty,  71,  Cairo  Road,  Walthamstow. 

Harley  F.  Knight,  64,  Arahuist  Park,  Stamford_Hill,  N. 

John  Laing,  Everlie,  Skelmorlie,  N.B. 

Francis  E.  E.  Lamplough,  B.A.,  Trinity  College,  Cambridge. 

Harold  Duff  Lead  better,  95,  Capel  Road,  Forest  Gate,  E. 

Gerviiise  Le  Bxs,  B.Sc,  Baymont  House,  St.  Aubius,  Jersey. 

David  B.  Macdonald,  18,  Kimberley  Road,  Leicester. 

Frederick  W.  McMahon,  61,  Brookley  Rise,  Forest  Hill,  S.E. 

Ernest  W.  Mann,  Willow  Avenue,  Edgbaston,  Birmingham. 

Gjrdon  W.  Monier- Williams,  B  A.,  The  Lammas,  Esher,  Surrey. 

Urban  O.  S.  Nairne,  7,  Hawthorne  Terrace,  Barking,  Essex. 

James  Victor  Nevin,  Bristol  Dispensary,  Bristol. 

Henry  George  Pike,  Downton,  Salisbury,  Wilts. 

George  Horace  G.  Plymen,  2,  Melton  Road,  Leicester. 

William  Branch  Pollard,  B.A.,  68,  Finnart  Street,  Greenock,  N.B. 

Stiles  W.  G.  Rich,  Stanley  Street,  South  Brisbane,  Queensland. 

Harold  E.  Richardson,  B.A.,  B.Sj.,  63,  Lansdowne  Road,  Ilford. 

William  David  Rogers,  36,  Grange  Road,  Smethwick. 

George  Senter,  Ph.D.,  B.Sc,  37,  Ronalds  Road,  Highbury,  N. 

Arthur  Slator,  Ph.D.,  M.Sc,  The  Priory,  Burton-on-Trent. 

William  V.  Smith,  B.A.,  7,  Grove  Road,  Ipswich  Road,  Norwich. 

A.  W.  Stewart,  B.Sc,  18,  Annfield  Terrace,  Partick  Hill,  Glasgow. 

Arthur  Tighe,  20,  Marlborough  Place,  St.  John's  Wood,  N.W. 

Arnold  Turner,  316,  Entwisle  Road,  Rochdale. 

William  E.  S.  Turner,  B.Sc,  52,  Cheshire  Road,  Smethwick. 
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Miles  Walker-Pole,  Braamfontein,  Johannesburg. 

Carl  F.  R.  Weiss,  Ph.D.,  M.A.,  Victoria  Park,  Manchester. 

Fred  Wright,  Terry  Street,  Balmain,  N.S.W. 

Certificates  in  favour  of  the  following  were  authorised  by  the 
Council  for  presentation  for  ballot  under  Bye-law  I.  (3)  : 

Thein  Kin,  Rangoon,  Burma. 
Mata  Prasad,  Benares,  India. 
P.  W,  Robertson,  Wellington,  New  Zealand. 

The  President  announced  that  the  Council  had  decided  that  a 
supplementary  number  of  the  Transactions  should  be  issued  on 
December  31st,  and  that  after  that  date  the  Journal  would  be  issued 
on  the  last  day  of  each  month  instead  of  the  first  day  of  the  month 
as  hitherto,  the  first  number  for  1904  being  issued  on  January  Slst. 

The  President  then  reminded  the  Society  of  the  announcement  he 
had  been  permitted  to  make  at  the  meeting  on  May  20th  in  reference 
to  the  bust  of  Dalton  which  was  now  before  them,  and  read  the 
following  letter  from  Professor  Thorpe. 

Government  Laboratory, 

London,  W.C. 

October,  1903. 
Dear  Mr.  President, 

Although  the  walls  of  the  Society's  apartments  are  adorned 
with  busts,  medallions  and  other  mementoes  of  eminent  chemists, 
there  is  among  them  no  memorial  of  one  of  the  most  illustrious  of  all 
chemists — John  Dalton. 

As  a  fellow-townsman  of  Dalton,  may  I  be  permitted,  in  grateful 
remembrance  of  the  fact  that  my  early  education  was  promoted  by  a 
studentship  founded  in  his  memory  and  associated  with  his  name,  to 
supply,  in  some  small  measure,  the  lack  of  such  a  memorial,  and  to 
awk  that  the  Council  will  do  me  the  honour  to  accept  the  bronze  bust 
which  accompanies  this  letter  ? 

As  you  are  aware,  this  month  one  hundred  years  ago  saw  the 
promulgation  of  Dalton's  great  generalisation.  There  is,  therefore, 
I  venture  to  hope,  a  special  fitness  in  preferring  my  request  at  this 
particular  time. 

The  bronze  is  the  work  of  Miss  Levick,  who  is  already  favourably 
known  to  the  Society  by  her  reproduction  of  the  bust  of  Davy  in  their 
pOHseHKion.  Of  the  artistic  merits  of  hor  present  work  others  must  be 
the  judge,  but  I  may  be  permitted  here  to  express  my  indebtedness  to 
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her  for  the  skill  and  conscientious  care  with  which  she  has  striven 
to  make  a  faithful  and  adequate  presentment  of  the  grand  old 
philosopher.  She  has  been  greatly  assisted  by  the  kindness  and 
co-operation  of  many  friends  to  whom  my  acknowledgments  are  due. 
Practically  all  the  available  material  has  been  placed  at  her  disposal — 
the  copy  of  the  well-known  Chantrey  bust  in  the  possession  of  the 
Literary  and  Philosophical  Society  of  Manchester;  the  Cardwell  bust 
belonging  to  Owens  College;  a  beautiful  but  little  known  steel 
engraving  by  Stephenson,  given  to  me  by  my  friend  Dr.  Blackley  ; 
the  portrait  in  the  possession  of  the  Royal  Society ;  the  precious 
daguerreotype  formerly  in  the  possession  of  Dalton's  friend  and 
pupil  the  late  Mr.  John  Dale,  and  now  the  property  of  the  Society ; 
together  with  a  number  of  other  drawings  and  engravings. 

I  am  gratified  to  know  that  those  who  are  competent  to  form  an 
opinion  have  expressed  the  conviction  that  Miss  Levick  has  made 
admirable  use  of  her  ample  matei-ial,  and  that  she  has  succeeded  not 
only  in  reproducing  the  lineaments  of  the  great  chemist,  but  in 
infusing  into  them  a  conception  of  the  simplicity,  dignity  and 
grandeur  of  his  character. 

I  am,  Dear  Mr.  President, 

Faithfully  yours, 

T.  E,  THORPE. 

The  Council  had  that  afternoon  passed  a  resolution  tendering  to 
Dr.  Thorpe  an  expression  of  most  cordial  thanks  for  his  generous  and 
interesting  gift. 


Of  the  following  papers,  those  marked  *  were  read  : 

*130.  "The  reduction  of  hydrazoic  acid."    By  W.  T.  Cooke. 

Apart  from  Peratoner  and  Oddo's  observation  (Gazzetta,  1895,  25, 
2)  that  ammonia  is  formed  at  the  cathode  when  hydrazoic  acid  is 
electrolysed,  the  behaviour  of  hydrazoic  acid  when  subjected  to 
reducing  agents  does  not  appear  to  have  been  studied. 

Considering   the  acid  as  a   cyclic   compound  having   the    formula 

NH<^  H ,  the  first  step  in  its  reduction  should  lead  to  the  formation  of  the 

NH 
hydride,  NH<^  i      ,  but  the  existence  of  this  hypothetical  compound 

seems  doubtful  in  view  of  the  ease  with  which  nitrogen  hydrides  pass 
into  ammonia.     On  the  other  hand,  boron,  which  has  even  less  affinity 
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for  hydrogen  than  nitrogen,  forms  the  corresponding  hydride,  B3H3 
(Ramsay  and  Hatfield,  Proc,  1901, 17,  152),  so  that  N3H3  may  possibly 
exist  as  a  gas  with  feebly  basic  properties.  Further  reduction  would, 
however,  result  in  a  breaking  up  of  the  ring,  with  the  formation  of 
ammonia,  and  possibly  hydrazine,  as  an  intermediate  product.  These 
substances  were  actually  obtained  when  the  following  reducing  agents 
were  tried  :  sodium  amalgam,  zinc  and  either  hydrochloric  or  sulphuric 
acid,  sodium  polysulphide,  and  ferrous  hydx-oxide. 

Ammonia  was  the  chief  product,  and  the  hydi-azine,  which  was 
generally  present  in  small  quantities,  was  obtained  in  appreciable 
amount  only  in  those  experiments  where  it  was  removed  from  solution 
in  the  form  of  an  insoluble  compound  during  the  reaction.  It  may, 
however,  be  formed  at  first  in  accordance  with  the  equation  NH'Ng  + 
3H2  =  NH3  +  N2H4,  and  then  at  once  reduced,  for  trial  reduction 
experiments,  in  which  hydrazine  sulphate  was  used  instead  of  hydr- 
azoic  acid,  showed  that  some  ammonia  was  formed. 

The  hydrazoic  acid  was  made  by  the  method  devised  by  Wislicenus 
(Ber.,  1892,  25,  2084),  and  was  employed  in  approximately  decinormal 
solution. 

The  products  of  reduction  were  separated  from  the  mixture  by  dis- 
tillation from  an  alkaline  solution,  the  distilling  flask  being  provided 
with  a  "  Kjeldahl "  bulb  ;  in  most  cases,  the  distillates,  when  acidi- 
fied with  hydrochloric  acid  and  concentrated,  sliowed  a  slight  reducing 
action  towards  ammoniacal  silver  nitrate,  Fehling's  solution,  &c.  ;  the 
residues  in  the  distilling  flasks  also  produced  the  same  effect.  This 
result  might  be  anticipated  since  hydrazine  hydrate  is  less  volatile 
in  steam  than  ammonia.  The  latter  substance  was  recognised  by  its 
odour,  alkalinity,  reaction  with  Nessler's  reagent,  and  the  analyses  of 
its  platinichloride. 

In  reducing  with  sodium  amalgam,  the  solid  reagent  was  slowly 
added  to  separate  quantities  each  consisting  of  50  to  100  c.c.  of  acid, 
80  as  to  maintain  a  slight  effervescence.  After  about  a  week,  the  liquid 
was  decanted  from  the  mercury  and  distilled,  lieduction  proceeded 
more  quickly  in  acid  solution,  but  the  hydrazoic  acid  was  easily  lost. 

The  addition  of  sodium  amalgam  to  freshly  precipitated  silver 
hydrazoato,  wliich  had  been  carefully  washed  until  free  from  acid,  and 
suspended  in  water,  caused  the  separation  of  silver,  which  partly  went 
into  solution  in  the  colloidal  condition,  giving  the  liquid  a  diirk  brown 
colour. 

The  hydrazoic  acid  readily  attacked  zinc,  and  when  the  effervescence 
had  subsided,  sulphuric,  or  occasionally  hydrochloric,  acid  was  gradually 
added  in  small  (juautities.  In  the  case  of  sulphuric  acid,  a  granular 
depoKitof  tho  double  salt,  (N^liJjiljaO^.ZnSO,,  {/ler.,  1893,  26,  410), 
was  formed  on  allowing  the  reaction  to  continue  for  at  least  a  week. 
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A  solution  of  this  salt,  which  is  fairly  soluble  in  hot  water,  easily 
reduces  an  acid  solution  of  gold  chloride.  The  precipitate  of  cadmium 
sulphide  obtained  on  mixing  solutions  of  cadmium  hydrazoate  and 
sodium  polysulphide  was  collected  after  a  few  days,  when  the  filtrate 
was  found  to  contain  a  small  quantity  of  ammonia. 

An  alkaline  solution  of  sodium  hydrazoate  was  used  in  the  case  of 
ferrous  hydroxide,  and  the  reduction  was  carried  on  at  the  boiling 
temperature  in  a  current  of  hydrogen,  the  ammonia  evolved  being 
collected  in  dilute  acid.  The  mixture  in  the  flai<k  was  distilled  while 
still  alkaline,  and  again  when  acidified  with  sulphuric  acid,  the  latter 
operation  being  performed  in  order  to  recover  the  unused  hydrazoic 
acid. 

Similar  experiments  were  also  made  on  the  reduction  of  hydr- 
azine sulphate  with  zinc  or  sodium  amalgam  ;  in  both  instances,  a 
small  amount  of  ammonia  was  formed.  In  the  case  of  zinc  and 
sulphuric  acid,  the  formation  of  an  appreciable  amount  of  hydrogen 
sulphide  was  noticed  at  the  beginning  of  the  reduction. 

These  results  show  that  it  is  possible  by  the  use  of  reducing  agents 
to  split  the  hydrazoic  ring,  and  that  there  is  certainly  no  tendency 
for  the  ring  to  become  saturated  by  the  addition  of  two  atoms  of 
hydrogen. 

*131.  "Preliminary  note  on  the  viscosity  of  liquid  mixtures."     By 
A.  E.  Dunstan  and  W.  H.  C.  Jemmett. 

Three  typical  liquid  mixtures  have  been  used  in  this  research, 
namely:  (1)  ethyl  acetate  and  benzene j  (2)  benzene  and  ethyl 
alcohol ;  (3)  ethyl  alcohol  and  water. 

The  apparatus  used  was  of  Ostvvald's  pattern ;  the  viscometer  was 
immersed  in  a  bath,  which  was  kept  at  25°  by  means  of  a  thermostat, 
and  was  stirred  by  a  current  of  carbon  dioxide. 

In  the  first  mixture,  which  consisted  of  a  pair  of  non-associative 
unimolecular  liquids,  the  viscosity  was  an  additive  property,  and  an 
almost  straight  line  curve  was  obtained  having  a  slight  concavity. 
Neither  liquid  has  much  effect  on  the  other ;  the  concavity  probably 
indicates  slight  association. 

A  similar  result  was  also  obtained  in  the  case  of  a  mixture  of 
benzene  and  carbon  disulphide. 

In  the  second  mixture,  where  only  the  alcohol  was  associative,  a 
minimum  point  was  reached  when  about  6  per  cent,  of  alcohol  was 
present ;  the  remaining  part  of  the  curve  was  normal.  This  minimum 
point  is  probably  due  to  further  association  of  alcohol  molecules.  It 
has  been  shown  in  freezing  point  determinations  that  alcohol  in 
benzene  gives  abnormally  high  results,  and  Pickering  has  recognised  a 
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break  in  the  freezing  point  curve  corresponding  with  6  per  cent,  of 
alcohol. 

In  the  third  case,  both  liquids  are  associative,  and  as  the  percentage 
of  either  constituent  increased,  there  was  a  strongly  marked  rise  of 
viscosity,  which  culminated  in  a  maximum  point,  corresponding  with 
55  83  per  cent,  of  ^alcohol.  At  this  point,  the  proportion  of  alcohol 
and  water  is  very  approximately  2  mols.  water  to  1  mol.  alcohol. 
I.  Traube  {Ber.,  1886,  19,  871)  indicates  maxima  of  a  similar  nature 
for  this  mixture  at  about  46 — 50  per  cent,  alcohol.  Pickering  has 
shown  that  in  the  freezing  point  curve  of  alcohol  in  water  there  is  a 
break  at  53  per  cent.  (Trans.,  1893,  63,  1012). 

In  the  case  of  the  third  mixture,  each  substance  possibly  dissociates 
the  associated  molecules  of  the  other,  thus  giving  rise  to  an  increased 
number  of  active  particles.  Jones  and  Murray  {Amer.  Chem.  J., 
1903,  30,  193)  have  shown  that  such  dissociation  is  the  case  for  several 
associative  bodies.  This  would  explain  the  gradually  increasing 
viscosity  up  to  the  maximum  point  corresponding  with  2H2O — CgH^OH. 

The  work  is  being  extended  to  other  liquid  mixtures. 


*132.  "A  contribution  to  the  study  of  the  reactions  of  hydrogen 
peroxide."    By  J.  McLachlan. 

When  solutions  of  hydrogen  peroxide  and  potassium  bichromate  are 
mixed  and  boiled  with  sulphuric  acid,  the  volume  of  oxygen  evolved 
is  not  equal  to  twice  the  available  oxygen  of  the  hydrogen  peroxide. 
The  available  oxygen  in  the  peroxide  solution  was  estimated  by 
iodometry,  the  object  being  to  find  the'available  oxygen  in  0*56  c.c.  of 
the  sample  of  the  peroxide,  as  this  figure  represents  the  volume  of 
0-0008  gram  of  oxygen.  It  is  essential  that  the  solution  of  the  per- 
oxide should  be  dilute,  and  the  sulphuric  acid  solution  should  not  be 
stronger  than  1  in  5.  When  stronger  solutions  of  sulphuric  acid  are 
added  to  a  solution  of  potassium  iodide,  a  considerable  quantity  of 
iodine  is  set  free  before  the  peroxide  solution  is  added. 

The  proximate  cause  of  the  ready  production  of  iodine  when  stronger 
solutions  of  sulphuric  acid  are  added  to  a  solution  of  pure  potassium 
iodide  is  believed  to  be  dissolved  oxygen.  If,  in  such  a  solution  con- 
taining some  starch  paste,  the  blue  colour  is  destroyed  by  a  drop  or 
two  of  a  centinormal  sodium  thiosulphate  solution,  the  coloration  re- 
appears after  a  definite  number  of  minutes.  This  regeneration  of  the 
blue  colour,  after  its  destruction  by  the  thiosulphate  solution,  will  go 
on  for  weeks,  perhaps  for  months  or  even  years,  until  either  the 
potassium  iodide  or  the  sulphuric  acid  has  been  used  up.  With  hydro- 
chloric acid,  the  blue  colour  is  reproduced  in  about  one-seventh  of  the 
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time  required  for  its  reappearance  when  the  equivalent  amount  of 
sulphuric  acid  is  employed,  and  hydriodic  acid  is  almost  as  active. 
Tartaric  acid  is  about  as  active  as  sulphuric  acid,  phosphoric  acid  not 
not  quite  so  active,  oxalic  acid  still  less  so,  whilst  with  boric  acid  the 
time  required  for  the  development  of  the  blue  colour  is  about  four 
days. 

The  estimation  of  the  available  oxygen  in  a  solution  of  peroxide  of 
hydrogen  by  an  acidified  solution  of  potassium  permanganate  has  been 
found  to  be  utterly  untrustworthy. 

Estimations  have  been  made  of  the  available  oxygen  of  manganese 
dioxide  (1)  in  its  original  state,  (2)  after  being  boiled  with  a  solu- 
tion of  hydrogen  peroxide,  (3)  after  being  boiled  with  a  solution  of 
hydrogen  peroxide  and  sulphuric  acid,  the  process  employed  being  the 
oxalic  acid  method,  in  which  a  known  weight  of  manganese  dioxide, 
mixed  with  a  known  volume  of  a  normal  solution  of  oxalic  acid,  and 
excess  of  sulphuric  acid  (1  in  3)  is  heated  until  the  whole  of  the 
dioxide  is  decomposed,  and  the  excesR  of  oxalic  acid  then  estimated  by 
a  standard  solution  of  potassium  permanganate.  The  hydrogen  per- 
oxide solution  should  be  added  only  after  the  manganese  dioxide  and 
sulphuric  acid  are  thoroughly  mixed. 

The  results  indicate  that  (1)  the  manganese  dioxide  is  not  decom- 
posed by  the  hydrogen  peroxide  in  accordance  with  the  equation 
MnOj -J- HgOg  =  MnO  +  HgO  +  Oo,  as  in  reality  only  a  portion  of  the 
oxygen  is  evolved,  (2)  the  presence  of  sulphuric  acid  is  absolutely 
essential,  for  without  it  the  foregoing  reaction  does  not  occur. 

Discussiow. 

Dr.  DiVEBS  said  that  his  own  experience,  as  well  as  that  of  others, 
was  that  a  mixture  of  pure  potassium  iodide  and  jmre  sulphuric 
acid  if  sufficiently  dilute  would  remain  colourless  in  the  dark  for 
hours  in  the  presence  of  starch,  even  when  exposed  in  an  open 
vessel.  In  contact  with  the  air,  such  a  likely  impurity  as  a  very 
minute  quantity  of  nitrous  acid,  although  too  small  to  cause  an 
immediate  effect,  acted  slowly  as  a  carrier  of  oxygen  and  produced  an 
intense  coloration. 

Dr.  McLaciilan,  in  reply,  said  that  every  effort  was  made  to  secure 
pure  potassium  iodide.  Moreover,  the  action  of  traces  of  iodate  or 
nitrous  acid  would  not  be  an  adequate  explanation  of  the  phenomena, 
unless  such  substances  were  normal  constituents  of  the  atmosphere 
as  distinct  from  the  air  of  a  chemical  laboratory. 
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*133.  "  The  constitution  of  certain  silicates."     By  C.  Simmonds. 

Silicates  of  lead,  copper,  iron,  cobalt,  and  nickel  are  reduced  when 
heated  to  redness  in  hydrogen,  and  as  a  rule  a  silicate  containing  x 
atoms  of  lead  or  copper  yields  x  atoms  of  oxygen.  A  few  naturally 
occurring  ferruginous  silicates  behave  exceptionally  under  these  con- 
ditions, some  giving  up  only  a  portion  of  the  corresponding  oxygen, 
whilst  others  yield  none.  The  reduced  silicates  are  black  powders 
which,  except  in  the  case  of  lead  orthosilicate,  do  not  appear  to 
contain  any  notable  amount  of  the  reduced  element  in  the  metallic 
state. 

The  formulse  usually  adopted  do  not  furnish  a  simple  interpreta- 
tion  of   the   results    obtained    on    reduction.     In   lead   metasilicate, 

OISi<OC^Pb,  for  example,  the  two  oxygen  atoms  connected  with  the 

metal  are  represented  as  occupying  precisely  similar  positions  in  the 
molecule,  and  there  is  no  apparent  reason  why  only  one  should  be 
removed  by  hydrogen. 

The  formula  of  such  a  silicate  ought,  however,  to  indicate  that  at 
least  one  atom  of  oxygen  (the  displaceable  one)  is  attached  to  each  atom 
of  lead,  and  also  that  this  labile  oxygen  is  linked  to  the  metal  in  a 
manner  differing  from  the  mode  of  attachment  of  any  other  oxygen 
atom. 

The   configuration  which  satisfies  the   prescribed   conditions  most 

completely  is  that  having  the  grouping  ^Si<^      '    . 

The  following  conclusions  have  been  deduced  : 

(a)  The  silicon  atoms  are  in  direct  combination  with  one  another,  and 
not  joined  by  means  of  oxygen,  (b)  To  the  chain  of  silicon  atoms 
thus  formed  the  oxygen  corresponding  with  {Si02)»  is  attached,  giving 
rise  to  a  mode  of  grouping  denoted  by  the  formula 


Si<o_ 


(c)  The  oxygen  valencies  still  unappropriated  are  those  by  which 
the  basic  oxides  (PbO,  CuO,  itc.)  become  attached  to  the  silica  complex. 
(d)  The  conception  of  silicate  structure  to  wliich  these  deductions  lead 
is  that  of  a  chain,  either  closed  or  open,  of  the  following  type: 
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The  two  free  silicon  valencies  would  presumably  unite,  the  silicate 
thus  acquiring  a  closed  chain  or  ring  structure.  Or  they  may  possibly 
be  connected  by  another  molecular  group — AI0O3,  for  instance — also 
giving  rise  to  a  ring.  They  might  also  conceivably  be  attached  to  any 
univalent  atoms  or  groups,  thus  forming  an  open  chain. 

Whether  the  above  type  of  structure  is  the  rule  or  the  exception  is 
at  present  uncertain,  but  that  some  diversity  exists  is  shown  by  the 
behaviour  of  those  ferruginous  silicates  (for  example,  staurolite,  augite, 
and  epidote)  which  are  not  reduced  by  hydrogen  at  a  red  heat.  Possibly, 
although  not  necessarily,  these  differences  may  be  due  to  the  occurrence 
of  an  entirely  different  kind  of  structure. 

The  natural  silicates  which  have,  so  far,  been  found  to  undergo 
practically  complete  reduction  (in  the  sense  already  explained)  are 
dioptase,  chrysocolla,  garnierite,  connarite,  chloropal,  glaueonite, 
cronstedtite,  and  thuringite.  Ilvaite  and  stilpnomelane  show  consider- 
able, but  not  complete,  reduction,  this  action  being  much  less  marked 
in  the  case  of  hypersthene. 

Discussion. 

Mr.  C.  E.  Groves  asked  the  author  whether  he  had  treated  the 

reduced  lead  silic  ite  with  pure  mercury  and  some  acid,  such  as  acetic  acid, 

which  did  not  act  either  on   lead  or  mercury  in  order  to  ascertain 

whether  the  lead  present  in  this  reduced   residue  was  in  the  metallic 

state.     If  it  were  not,  and  the  author's  formula  for  lead  metasilicate, 

.  /I       0-Pb. 

for  instance,  I  Si\^    1     )  ,  be  accepted,  the  reduced  product  must  be 
\|       0*0  /n 

a  remarkable  lead-silicon  compound  having  the  formula  ( Si<Oy^I*b  j  . 

Mr.  SiMMONDS,  in  reply,  said  that  he  had  experimented  with  mercury, 
but  not  with  acetic  acid,  when  testing  the  reduced  silicate  residues  for 
metallic  lead,  and  he  hoped  to  deal  with  the  matter  more  fully  at  some 
future  date.  The  composition  of  these  residues,  however,  was  a 
question  quite  distinct  from  the  one  discussed  in  the  paper. 
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*134.  "The  constitution  of  chrysophanic  acid  and  of  emodin."     By 
H.  A.  D.  Jowett  and  C.  E.  Potter. 

The  authors  discussed  the  evidence  bearing  on  the  positions  of  the 
substituting  groups  in  the  formulae  for  chrysophanic  acid  and  emodin. 
They  concluded  that  chrysophanic  acid  must  be  represented  as  5  : 8-di- 
hydroxy-1-methylanthraquinone,  as  previously  suggested  by  Hesse,  and 
emodin  as  2  :  5  :  8-  or  3  :  5  :  8-trihydroxy-l-methylanthraquinone. 

Emodin,  on  fusion  with  caustic  alkali  or  on  oxidation  with  perman- 
ganate, yielded  no  deBnite  product. 

By  the  action  of  sodium  and  methyl  iodide  on  emodin,  only  the 
monomethyl  etJier,  CjgH^gO^  (m.  p.  200°),  was  formed ;  its  diacetyl  com- 
pound melts  at  157°.  This  emodin  methyl  ether  appeared  to  differ 
from  the  naturally  occurring  product  obtained  by  Perkin  (Trans.,  1894, 
65,  932).  Attempts  to  synthesise  the  foregoing  di-  and  tri-hydroxy- 
methylanthraquinones  by  the  condensation  of  hydroxysalicylic  acid 
with  substituted  o-  and  m-toluic  acids,  and  also  of  1-methylphthalic 
anhydride  with  quinol,  were  unsuccessful. 

By  the  condensation  of  two  molecules  of  hydroxy-/)-toluic  acid 
(CHg  :  OH  =1:2),  three  isomeric  dihydroxydimethylanthraquinones 
were  produced. 

3  :  b-Dihydroxy-2  :  Q-dimethylanthraquinone,  CjgHjgO^,  which  formed 
yellow  leaflets  not  melting  below  300°,  yielded  a  diacetyl  compound 
(m.  p.  215°)  and  a  monomethyl  ether  (m.  p.  214 — 215°) ;  the  latter 
formed  &  monoacetyl  compound  (m.  p.  195 — 196°). 

1  : 5-Dihydroxy-2  :  6-diinethylanthraquinone  formed  red  needles  (m.  p. 
224 — 225°),  did  not  yield  a  methyl  ether,  and  was  insoluble  in  dilute 
ammonia. 

3  :  7-I)ihydroxy-2  :  Q-dimethylanthraqninone  formed  orange-yellow 
needles  (m.  p.  232°)  and  readily  dissolved  in  dilute  ammonia  to  a  red 
solution. 


135.  "Conductivity   of  substances  dissolved    in    certain    liquefied 
gases.     Preliminary  notice."     By  B.  D.  Steele  and  D.  Mcintosh. 

The  authors  have  studied  the  behaviour  of  salt  solutions  in  hydrogen 
chloride,  bromide,  iodide,  sulphide,  and  phosphide. 

In  view  of  the  known  di.ssociation  of  salts  when  dissolved  in  hydro- 
gen fluoride,  water,  or  liquefied  ammonia  gas,  it  was  anticipated  that 
the  foregoing  solvents  would  all  behave  as  ionising  media.  This 
anticipation  has,  however,  been  only  partially  realised. 

In  hydrogen  chloride  solution,  sodium  chloride,  potassium  iodide, 
ferric  chloride,  ani  water    Jo    n)t    conduct    at   all;    potassium  per- 
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manganate,  sodium  acetate,  ammonium  oxalate,  and  ammonium 
chloride  diminish  the  resistance  only  very  slightly,  whilst  potassium 
cyanide  and  several  haloid  salts  of  the  amines  yield  highly  conducting 
solutions. 

Trichloroacetic  acid,  sodium  chloride,  and  water  do  not  conduct  in 
hydrogen  bromide  solution  ;  potassium  iodide  and  potassium  bromide 
conduct  very  slightly,  whereas  ammonium  acetate,  potassium  cyanide, 
diethylammonium  chloride,  and  tetramethylammonium  chloride  conduct 
well. 

Potassium  cyanide,  potassium  iodide,  phosphonium  iodide,  and 
water  do  not  diminish  the  resistance  of  hydrogen  iodide  solution, 
whilst  the  haloid  salts  of  the  amines  reduce  it  ( onsiderably. 

In  hydrogen  sulphide  solution,  hydrochloric  acid,  sulphuric  acid, 
sodium  chloride,  and  sodium  sulphide  do  not  conduct,  ammonium 
chloride  conducts  only  slightly,  but  ammonium  sulphide  and  the  salts 
of  the  amines  greatly  diminish  the  resistance  of  the  solvent. 

Phosphonium  iodide,  potassium  iodide,  sodium  acetate,  ammonium 
acetate,  potassium  cyanide,  and  the  salts  of  the  amines  do  not  appre- 
ciably reduce  the  resistance  of  hydrogen  phosphide. 

The  salts  of  some  of  the  ammonium  bases  greatly  reduce  the  re- 
sistance of  the  first  four  solvents  but  do  not  diminish  that  of  liquefied 
phosphine,  and  no  salt  has  yet  been  found  which  will  reduce  to  any 
appreciable  extent  the  resistance  of  this  solvent. 

It  is  at  present  impossible  to  state  whether  the  cases  of  non-conduction 
are  due  to  the  insolubility  of  the  salts  or  to  solution  unaccompanied 
by  ionisation,  but  systematic  quantitative  experiments  are  being  made 
on  the  foregoing  solvents. 


136.    "The    behaviour    of    metallic    oxides    towards    fused    boric 
anhydride."     By  C.  H.  Burgess  and  A.  Holt,  jun. 

The  authors  have  investigated  the  action  of  fused  boric  anhydride 
on  many  metallic  oxides,  and  find  that  only  a  limited  number  dissolve. 
Lithium,  sodium,  potassium,  caesium,  and  rubidium,  as  carbonates, 
readily  dissolve  in  boric  anhydride  in  all  proportions  up  to  saturation, 
giving  clear  glasses,  and  thallium  behaves  in  the  same  way.  With  a 
very  large  amount  of  alkali,  however,  the  glass  becomes  opaque. 

Calcium,  strontium,  barium,  zinc,  cadmium,  magnesium,  manganese, 
lead,  and  bismuth  oxides  are  insoluble  in  small  quantities,  but,  on 
gradually  increasing  the  amount,  dissolve  to  clear  glasses  ;  with  a 
further  addition  of  oxide,  the  mass  again  becomes  opaque  except  in 
the  cases  of  lead  and  bismuth,  which  yield  pale  yellow,  very  fusible 
glasses. 
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The  oxide  of  mercury  appears  to  be  soluble,  and  those  of  antimony 
and  arsenic  slightly  so.  The  oxides  of  aluminium,  beryllium,  zircon- 
ium, tin,  cerium,  thorium,  niobium,  and  silicon  are  all  quite  insoluble. 
The  oxides  which  colour  the  borax  bead,  namely,  those  of  chromium, 
copper,  molybdenum,  uranium,  iron,  nickel,  and  cobalt,  are  all  insoluble 
in  the  fused  anhydride,  the  manganese  oxides  in  this  respect  behaving 
exceptionally. 

The  last  series  of  oxides  can,  however,  be  dissolved  in  boric 
anhydride  containing  lithium,  potassium,  csesium,  rubidium,  and 
thallium,  and  the  clear  glasses  obtained  with  large  amounts  of  the 
coloured  oxides  were  similar  to  the  borax  beads  although  the  colours 
were  sometimes  modified. 

137.  *'  Note  on  some  reactions  of  vanadium  tetrachloride." 
By  B.  D.  Steele. 

In  a  series  of  experiments  undertaken  with  the  object  of  ascertaining 
whether  vanadium  tetrachloride  might  not  find  useful  application  as  a 
chlorinating  and  condensing  agent,  it  was  found  that  on  adding  this 
reagent  to  benzene,  a  small  quantity  of  a  dark  mauve  solid  was  pre- 
cipitated, the  yield  of  this  substance  was  much  increased  by  boiling 
the  mixture,  and  13  grams  of  dried  solid  were  obtained  from  25  grams 
of  benzene  and  15  grams  of  vanadium  tetrachloride.  Analyses 
showed  that  the  atomic  ratio  of  chlorine  to  vanadium  varied  fx-om  3"08 
to  2 '73,  whilst  that  between  carbon  and  hydrogen  was  found  to  be  one. 
The  substance  rapidly  decreased  in  weight  at  the  ordinary  tempera- 
ture, and  a  freshly  prepared  sample,  when  heated  at  100°,  evolved 
benzene  and  diminished  by  50  per  cent.,  the  calculated  percentage 
loss  in  weight  for  the  compound  VClg(C,5H,;)o  being  49 '7.  In 
the  above  reaction,  the  vanadium  tetrachloride  was  reduced  to 
trichloride,  and  the  liberated  chlorine  atom  attacked  the  benzene 
molecule,  evolving  hydrogen  chloride  and  giving  rise  to  chloiobenzene 
or  some  other  more  highly  chlorinated  substitution  products  of 
benzene. 

Vanadium  tetrachloride  failed  entirely  to  bring  about  chlorination 
in  the  case  of  nitrobenzene,  but  was  used  successfully  iu  chlorinating 
benzene. 

When  a  rapid  current  of  chlorine  was  passed  into  a  mixture  of 
45  graiiifl  of  the  chloride  and  lOO  grams  of  benzene,  hydrochloric  acid 
was  copiously  evolved,  and  suflicieut  heat  was  developed  to  raise  the 
temperature  of  the  solution  nenrly  to  its  boiling  point.  On  fraction- 
ating the  pr()du(!t  ufU-r  nmioval  of  tho  vanadium  compounds,  a  con- 
HJderablo  quantity  of  hubstanco  boiling  between  128°  and  132°  was 
obtained,  which  was  identified  as  chlorobenzene.     Crystals  of  hexa> 
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chlorobenzene  melting  at  155°  were  isolated  from  the   small  residue 
left  in  the  distilling  flask. 

Yanadium  tetrachloride  has  no  value  as  a  condensing  agent  for  use 
in  the  laboratory.  Acetyl  chloride  and  benzene,  when  condensed  in 
its  presence,  gave  only  a  very  small  yield  of  acetophenone,  and  other 
experiments  in  this  direction  led  to  equally  unfavourable  results. 

It  was  found  that  when  the  mauve  compound,  VCl3(CyH(3).,,  reacted  with 
ether,  heat  was  developed  and  a  blue  solution  was  produced  which,  on 
evaporation  over  sulphuric  acid  in  a  desiccator,  yielded  fine,  blue,  tabular 
crystals  ;  these  could  only  be  kept  in  the  presence  of  an  excess  of  ether 
and  in  a  dry  atmosphere.  Satisfactory  analyses  of  this  compound 
could  not  be  made  on  account  of  its  instability. 


138.  "  Studies  on  comparative  cryoscopy.     Part  I.     The  fatty  acids 
and  their  derivatives  in  phenol  solution."     By  P.  W.  Robertson. 

The  rate  of  association  of  a  given  compound  in  any  solvent  is 
termed  the  "  assoce,"  and  the  constant  has  been  determined  for  the 
fatty  acids  and  their  derivatives  in  phenol  solution. 

The  assoce  of  the  normal  fatty  acids  alternately  rises  and  falls  as 
the  series  is  ascended.  If  the  even  members  ai-e  considered,  this  cootii- 
cient  reaches  a  minimum  at  hexoic  acid  and  then  rises  rapidly.  It 
is  shown  that  the  subsequent  rise  is  probably  due  to  a  different  kind 
of  association,  inasmuch  as  it  is  c.iused  by  the  hydrocarbon  portion  of 
the  molecule. 

The  assoce  is  influenced  both  by  the  nature  and  by  the  position  of 
a  substituting  group,  and,  generally,  halogens,  alkyl  radicles  of  low 
molecular  weight,  and  phenyl  and  benzyl  groups  have  the  same  influ- 
ence. In  all  cases,  when  these  radicles  are  introduced  into  the  a-posi- 
tion  with  respect  to  the  carboxyl  group  the  assoce  is  reduced,  but  in 
the  other  non-contiguous  positions  they  have  little  or  no  effect. 

Dicarboxylic  acids  associate  more  rapidly  than  the  acids  from  which 
they  are  derived,  but  here  again  replacement  of  the  a-h}drogen  atoms 
causes  a  reduction  in  the  rate  of  association.  a-Hydroxyl  radicles 
increase  the  assoce,  but  substituted  amino  groups  tend  to  change  its 
sign.  It  is  noteworthy  that  the  di-  and  tri-carboxylic  acids  and  the 
a-amino-acids  are  exceedingly  insoluble  in  phenol. 

The  rates  of  association  of  the  substituted  acetic  acids  are  intimately 
connected   with  their  velocities  of  etherification. 
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139.  "Vapour  pressures  of  sulphuric   acid  solutions.     Preliminary 
note."     By  B.  C.  Burt. 

RegnauU's  determinations  of  the  vapour  pressure  of  sulphuric  acid 
solutions  were  carried  out  for  concentrations  varying  from  24  to  84 
per  cent,  at  temperatures  ranging  from  5°  to  30°.  The  vapour  pres- 
sures are  now  being  determined  through  wider  limits  of  temperature 
and  concentration  by  means  of  a  modified  form  of  the  apparatus 
described  by  Innes  {Trans.,  1902,  81,  683). 

The  sulphuric  acid  solutions  are  heated  in  a  large  Jena  glass  Beck- 
mann  tube,  having  a  stout  platinum  wire  sealed  through  the  bottom. 
Regular  ebullition  is  ensured  by  the  use  of  small  glass  beads,  and 
the  tube  is  kept  at  a  constant  temperature  by  a  copper  jacket  con- 
taining a  suitable  liquid  boiling  under  a  known  pressure. 

The  experimental  tube  is  connected  to  a  large  reservoir,  the  pres- 
sure of  which  is  kept  constant  by  means  of  the  regulator  described 
by  Innes.  By  suitably  adjusting  the  pressure,  which  is  observed  to 
O'l  mm.  by  a  mercury  manometer,  the  sulphuric  acid  can  be  boiled 
at  any  required  temperature,  this  being  read  off  by  special  normal 
Jena  glass  mercury  thermometers  (Goetze). 

The  appended  results  indicate  the  accuracy  of  the  method  : 

SeHes  A. 


Concentration  of  acid 
in  percentages. 

54-70 

Temperature. 
131° 

Vapour  pressure 
in  mm. 

637-1 

54-70 

131 

637-2 

6207 

131 

497-9 

62-07 

131 

497-7 

6207 

131 

497-7 

72-88 

132 

200-2 

72-88 

132 

200-3 

79-57 

132-5 

70-2 

79-57 

132-5 
Series  B. 

70-2 

Concentration  of  acid 
in  percentages. 
72-88 

Temperature. 
157° 

Vapour  pressure 
in  mm. 

421-6 

72-88 

157 

421-5 

79-57 

157 

182-4 

79-67 

157 

182-2 

Chlorobenzono  was  used  as  the  boiling    liquid   in   series  A,  and 
bromobenzene  in  ueries  B. 
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140.   "Additive     compounds    of    s-trinitrobenzene     and    alkylated 
arylamines."    By  H.  Hibbert  and  J.  J.  Sudborough. 

Mono-  and  di-alkylated  naphthylamines  form  definite  additive  com- 
pounds with  s-trinitrobenzene  which  closely  resemble  the  similar 
products  obtained  from  a-  and  /3-naphthylamines  and  the  same  trinitro- 
compound.  They  are  stable,  red  or  purplish- black,  crystalline  sub- 
stances, and  may  be  crystallised  from  all  the  ordinary  solvents, 
including  glacial  acetic  acid,  without  being  resolved  into  their  com- 
ponents, but  are  readily  decomposed  by  hot  dilute  mineral  acids. 

Molecular  weight  determinations  in  dilute  benzene  solution  indicate 
that  the  dissolved  compounds  are  almost  completely  resolved  into 
their  components. 

Most  of  the  monoalkylated  derivatives,  like  the  compounds  from 
a-  and  /5-naphthylamines,  may  be  acetylated,  whereas  the  additive 
compounds  from  the  tertiary  bases  may  be  boiled  with  acetic  anhydride 
for  hours  without  undergoing  change. 

A  benzoyl  derivative  has  been  obtained  by  the  action  of  benzoyl 
chloride  and  alkali  hydroxides  on  a-naphthylamine  trinitrobeuzene ; 
it  melts  at  131 — 132*^  and  is  identical  with  the  compound  formed  by 
the  union  of  benzo-a-naphthalide  and  «-trinitrobenzene.  Ethyl- 
a  naphthylamine  s-trinitrobenzetie  melts  at  153"0 — 154°,  and  the 
corresponding  diethyl  compound  at  95 — 95"5°.  Diniethyl-a-naphthyl- 
amiue  s-trinitrobenzeiie  melts  at  105 — 106°,  and  ethyl- ^-naphthylamine 
s-lrinit7'obenzene  at  106°,  ethylaceto-/3-naphthalide  s-tHnitrobenzene  and 
diethyl- P-naphthylamine  s-tinnitrobenzene  melt  at  77 — 78°  and  116° 
respectively. 

Mono-  and  di-alkylated  anilines  also  combine  with  s-trinitrobenzene, 
but  the  products  are  extremely  unstable,  and  when  crystallised  from 
any  of  the  ordinary  solvents,  or  when  exposed  to  the  air  at  the 
ordinary  temperature,  are  readily  decomposed  into  their  components. 

141.  "  Interaction  between  chloric  and  hydriodic  acids." 
By  J.  McCrae. 

The  action  of  chloric  acid  on  hydriodic  acid  is  known  to  take  place 
according  to  the  equation  6H*  +  CIO3'  -f-  61'  =  31,  -f  CI'  -f-  SHgO,  and  its 
velocity  has  been  studied  by  the  compensation  method  by  Bray  (J. 
Physical  Chem.,  1903,  7,  92).  Some  experiments  on  this  subject  had 
been  carried  out  prior  to  the  publication  of  Bray's  work,  but  as  they 
only  confirmed  these  results,  the  work  has  been  discontinued. 

The  method  at  first  adopted  was  to  mix  definite  volumes  of  standard 
solutions  of  potassium  chlorate  and  potassium  iodide  and  add  a  known 
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volume  of  iV  sulphuric  acid,  so  that  the  concentrations  were  accurately 
known.  "When  no  acid  is  added,  iodine  is  not  separated,  even  after 
12  months,  when  the  solution  is  allowed  to  remain  at  the  ordinary 
temperature  and  exposed  to  daylight.  The  velocity  of  the  reaction  is 
dependent  on  the  concentration  of  hydrogen  ions,  and  the  reaction  is  an 
extremely  suitable  one  for  demonstrating  the  velocity  of  reaction.  If 
10  c.c.  of  0-2  iV  potassium  chlorate  solution,  60  c.c.  of  0*2  N  potassium 
iodide  solution,  and  15  c.c.  of  N  sulphuric  acid  are  mixed,  the  solution 
remains  almost  colourless  for  a  few  minutes  ;  a  little  of  the  mixture 
may  then  be  warmed  to  show  that  the  velocity  is  accelerated  by  rise 
of  temperature.  In  the  course  of  some  hours,  the  intensity  of  the 
coloration  increises  perceptibly,  but  it  is  only  after  six  or  seven  weeks 
that  the  maximum  reaction  has  taken  place  at  the  ordinary  tempera- 
ture. After  definite  intervals  of  time,  portions  of  the  solution  were 
titrated  with  NjlOO  sodium  thiosulphate  solution,  and  the  velocity  of 
reaction  calculated  in  the  ordinary  way. 

During  the  course  of  some  experiments  with  excess  of  potassium 
chlorate,  it  was  observed  that  the  concentration  of  the  iodine  in  solution 
rose  to  a  maximum  and  then  diminished  ;  at  the  same  time,  much 
iodine  had  volatilised  on  to  the  cork  of  the  flask  containing  the 
solution.  The  same  experiment  was  then  made  in  a  glass-stoppered 
bottle.  The  maximum  intensity  of  coloration  in  this  case  was 
apparently  reached  in  about  six  weeks,  and  soon  after  iodine  began  to 
crystallise  out.  After  about  11  or  12  weeks,  the  solution  was  quite 
colourless,  and  some  very  well-developed  crystals  of  iodine  were 
found  in  the  bottle.  About  two  months  after  the  solution  had 
become  colourless,  the  iodine  crystals  had  completely  disappeared 
As  there  was  still  the  chance  of  leakage,  the  same  experiment 
was  carried  out  in  a  sealed  tube.  Five  c.c.  of  Nj^  potassium 
iodine  solution,  45  c.c.  of  iV/5  potassium  chlorate  solution,  and 
15  c.c.  of  N  sulphuric  acid  were  sealed  in  a  wide  glass  tube,  which 
was  then  freely  exposed  to  the  light.  So  far  as  could  be  judged  by 
the  eye,  the  maximum  intensity  of  coloration  was  reached  in  about  24 
days,  and  on  the  27th  day,  crystals  of  iodine  began  to  separate.  The 
colour  of  the  solution  than  began  todiminish  in  intensity,  and  after  about 
50  days  the  colour  disappeared  completely  and  the  quantity  of  iodine 
separa^d  was  considerable.  The  iodine  then  began  to  dissolve  slowly, 
and  after  about  five  months  (from  the  beginning  of  the  experiment)  the 
whole  of  the  iodine  passed  completely  into  solution  without  imparting 
any  colour  to  the  solution ;  during  the  period  in  which  this  dissolution 
was  taking  place,  it  was  frequently  noticed  that  in  proximity  with 
each  iodine  crystal,  a  yellow  solution  was  formed,  as  if  the  iodine  were 
being  dissolved  per  se. 
These  results  suggest  that  the  reaction  proceeds  further  than  is 
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denoted  by  the  above  equation,  and  they  do  not  suggest  in  any  way 
that  a  definite  equilibrium  is  established. 

Saturated  solutions  of  potassium  chlorate  were  sealed  in  tubes  (1) 
with  a  small  amount  of  iodine,  and  (2)  with  a  large  excess  of  iodine. 
In  both  cases,  the  iodine  dissolved  and  the  solution  became  yellow ; 
the  intensity  of  coloration  appeared  to  increase  progressively  to  a 
maximum  after  several  days,  and  after  four  months  there  is  no 
perceptible  evidence  of  any  diminution  of  the  coloration.  The  fact 
that  the  colour  only  slowly  developed  shows  that  it  is  not  due  simply 
to  physical  dissolution  of  the  iodine  in  the  potassium  chlorate  solution^ 
but  suggests  that  a  chemical  reaction  has  taken  place  whereby 
potassium  iodide  or  iodine  ions  have  been  formed,  which  then  cause 
the  iodine  to  pass  into  solution.  As  no  acid  was  used  in  these  cases, 
it  is  at  present  not  possible  to  see  what  bearing  tho  results  have  on 
the  previous  case,  where  the  reaction  takes  place  in  presence  of  acid. 


142.     "  3  : 5-Dichloro-l :  1 : 2  trimethyl-A^  *-dihydrobenzene.     A    cor- 
rection."    By  A.  W.  Crossley. 

Some  time  ago  {Trans.,  1901,  79,  144),  the  author  described  a 
substance  obtained  by  the  action  of  phosphorus  pentachloride 
on  trimethyldihydroresorcin  as  3  :  5-dichloro-l  :  1  :  2-trimethyl-A- ■*- 
dihydrobenzene  (A^ '^-dichloro-S  :  4  :  4-trimethyldihydrobenzene), 

rtuT    .^CMe:CCl\^TT 
^^^^2<CH,-CC1>^^' 

On  further  examination,  this  compound  has  been  shown  to  be  an 
aromatic  substance  and  is  in  reality  a  dichlorotriniethylhenzen«.  At  the 
time  the  work  was  done,  it  was  not  known  that  phosphorus  haloids 
acted  on  dihydroresorcins  to  give  aromatic  derivatives ;  the  fact  has 
only  since  been  established  {Trans.,  1902,  81,  1536;  1903,  83,  116, 
502),  moreover  as  the  formulae  of  these  two  substances  differ  only  by 
two  hydrogen  atoms,  analysis  is  not  of  much  help  in  deciding  between 
them. 

Dichlorotrimethyldihydrobenzene  is  produced  during  the  action  of 
phosphorus  pentachloride  on  trimethyldihydroresorcin  {loc.  cii.),  and  is 
contained  in  the  liquid  boiling  at  120 — 125°  under  31  mm.  pressure. 

The  chemical  properties  of  both  these  substances  will  be  described 
in  detail  on  a  future  occasion. 
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143.  "The  estimation  of  hydroxylamine."      By  H.  0.  Jones  and 

F.  W.  Carpenter. 

The  methods  hitherto  described  for  the  estimation  of  hydroxylamine 
were  found  to  be  very  untrustworthy  in  the  presence  of  substances 
such  as  neutral  metallic  salts,  although  these  compounds  would  not 
be  expected  to  affect  the  reactions  involved.  The  following  process 
has  been  devised,  which  is  free  from  these  objections  and  is  simple  and 
accurate. 

Ten  to  20  c.c.  of  the  hydroxylamine  solution  (which  should  not 
contain  more  than  0'5  per  cent,  of  the  base)  are  added  to  a  hot 
solution  of  copper  potassium  carbonate  or  copper  potassium  tartrate, 
which  is  well  stirred  during  the  addition.  The  mixture  is  raised  to 
the  boiling  point,  the  cuprous  oxide  at  once  collected  in  a  Gooch 
crucible,  washed  with  hot  water,  and  dissolved  in  ferric  sulphate 
solution  in  an  atmosphere  of  carbon  dioxide,  the  ferrous  salt  produced 
being  titrated  with  potassium  permanganate  solution  as  recommended 
by  Wood  and  Berry  {Proc.  Camb.  Phil.  Soc,  1903,  12,  ii,  97).  Four 
mols.  of  the  permanganate  correspond  with  10  mols.  of  hydroxyl- 
amine. 

The  foregoing  reactions  are  not  affected  by  the  presence  of  foreign 
substances  provided  that  these  do  not  reduce  the  copper  solutions,  and 
the  method  may  be  applied  to  mixtures  containing  sodium,  potassium, 
ammonia,  cobalb,  nickel,  and  zinc  salts,  -  carbon  dioxide,  alcohol, 
acetic  acid,  and  ketoximes. 

144.  "A  study  of  the  isomerism  and  optical  activity  of  quinc[ue- 

valent  nitrogen  compounds."     By  H.  0.  Jones. 

An  attempt  has  been  made  to  prepare  isomerides  of  quaternary 
ammonium  compounds  of  the  type  N*R'll"R2"'X.  The  existence  of 
the^e  isomerides  is  theoretically  possible  on  any  configuration  of  the 
nitrogen  atom,  since  it  has  been  proved  conclusively  by  the  work  of 
Pope  and  his  colleagues  that  the  configuration  of  radicles  about  a 
quinquevalent  nitrogen  atom  is  a  stable  one  giving  rise  to  optical 
activity.  Taking  BischoEE's  "  pyramidal  "  configuration,  which  affords 
the  best  explanation  of  the  facts  at  present  known,  two  isomerides 
are  to  be  expected,  one  of  which  should  be  capable  of  existing  in 
optically  active  forms. 

Seven  compounds  of  the  desired  type  have  been  produced  (with  one 
exception  in  two  different  ways)  and  their  properties  studied,  but  no 
evidence  of  isoraerlKin  was  obtained.  The  compounds  have  been  ex- 
amined for  optical  activity  by  the  fractional  crystallisation  of  the  d-c&m' 
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phorsulphonateandthe  d-bromocamphorsulphonate  from  non-hydroxylic 
solvents  ;  in  no  case  was  any  resolution  effected,  so  that  the  compound 
produced  in  all  cases  has  a  planisymmetric  configuration.  The  absence 
of  isomerism  is  discussed  in  the  light  of  Kipping's  results  on  the 
isomerism  of  compounds  of  the  type  NRH3X,  in  which  R  and  X  both 
contain  an  asymmetric  carbon  atom. 

Optical  activity  due  to  an  asymmetric  nitrogen  atom  is  to  be 
expected  in  a-  and  yS-substituted  pyridinium  compounds  and  in  certain 
tetrahydroquinolinium  derivatives.  Several  of  these  compounds  have 
been  examined  by  the  method  already  mentioned,  but  for  some  un- 
known reason  no  resolution  could  be  effected. 

6i-PJienylbenzylmethylethylammonium  A-camjihorsidphonate  melts  at 
181°  and  the  corresponding  d-io(ii(/e  at  146 — 147°;  the  platinichlmnde 
of  (^-phenylmethylethylallylammoiiium  (i-bromocamphorsulphonate 
melts  at  159—160°. 


145.  "The  influence  of  various  substituents  on  the  optical  activity 
of  tartramide."     By  P.  F.  Frankland  and  A.  Slater. 

This  paper  forms  a  part  of  the  systematic  investigation  being  made 
by  one  of  the  authors  on  the  connection  between  the  rotation  and 
chemical  constitution  of  optically  active  molecules.  The  preparation 
and  properties  of  seventeen  derivatives  of  tartramide  are  described, 
the  series  including  the  methyl,  ethyl,  and  benzyl  amides,  the  anilide 
toluidides  (0-,  m-,  and  p-),  and  a-  and  yS-naphthylamides  ;  the  anil  and 
^-toluil ;  the  hydrazide  and  phenylhydrazide ;  the  hydrazones  of 
benzaldehyde,  f urf uraldehyde,  and  acetophenone ;  as  well  as  the 
o-toluidide  of  diacetyltartaric  acid. 

In  order  to  avoid  errors  arising  from  the  possible  racemisation  of 
the  tartaric  acid,  the  compounds  have,  in  nearly  all  cases,  been  pre- 
pared by  the  direct  interaction  of  acid  and  base,  as  well  as  by  acting 
Avith  the  base  on  an  ethereal  salt  of  the  acid ;  but,  although  the  latter 
reaction  could  generally  be  made  to  take  place  at  a  lower  temperature 
than  the  former,  no  substantial  difference  in  the  optical  activity  of 
the  products  was  discoverable. 

All  the  compounds  were,  like  tartramide  itself,  dextrorotatory. 
The  molecular  rotation  is  considerably  increased  by  the  introduction 
of  the  methyl,  ethyl,  and  benzyl  groups,  whilst  a  much  greater 
augmentation  is  effected  by  the  introduction  of  the  aromatic  radicles, 
the  highest  rotation  being  obtained  in  the  case  of  the  )3-naphthylamide. 

The  two  imides — tartranil  and  tartaric  />-toluil — have  much  lower 
rotations  than  the  corresponding  diamides — tartranilide  and  tartaric 
^-toluidide — notwithstanding  the  cyclic  groupings  present  in  the  former 
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compounds.  Similarly,  low  rotations  have,  however,  also  been  found  by 
"Walden  for  malanil  and  malic  ^-naphthimide. 

The  molecular  rotation  of  tartaric  hydrazide  is  very  slightly  greater 
than  that  of  tai'tramide,  whilst  that  of  the  phenylhydrazide  is  much 
less  than  that  of  either ;  but,  on  the  other  hand,  the  hydrazones  have 
very  high  rotations,  a  circumstance  which  is  very  probably  due  to  the 
double  linkins;  which  they  contain,  this  grouping,  whether  between 
two  atoms  of  carbon  or  between  carbon  and  nitrogen,  being  known  to 
exert  a  powerful  influence  on  the  rotation. 


146.  "  The  influence  of  cyclic  radicles  on  optical  activity :  tartaric 
ar-  and  ac-tetrahydro-^-naphthylamides,  farfurylamide,  and 
piperidide."     By  P.  F.  Frankland  and  E.  Ormerod. 

The  authors  describe  the  preparation  and  properties  of  the  above 
compounds.  As  anticipated,  the  ar-tetrahydro-yS-naphthylamide  has  a 
molecular  rotation,  [Mji?'  +840°  of  the  same  order  as  those  of  the 
ordinai-y  aromatic  amides  of  tartaric  acid,  whilst  the  rotation  of  the 
rtc-tetrahydro-^-naphthylamide,  [MJj?"  +240°,  is  very  much  lower, 
being  of  the  same  order  as  those  of  the  fatty  amides  :  methylamide, 
[MjiT  +  278°,  and  ethylamide,  +279°. 

It  has  been  shown  by  P.  Frankland  and  F.  W.  Aston  [Trans.,  1901, 
79,  514)  that  the  rotatory  influence  of  the  pyromucyl  radicle  is  very 
similar  to  that  of  the  benzoyl  and  toluyl  groups,  from  which  is  to 
be  inferred  that  the  furfuran  and  benzene  rings  resemble  each  other 
in  rotatory  effect.  It  would  be  expected,  therefore,  that  the  furfuryl- 
amide  should  have  a  molecular  rotation  of  the  same  order  as  that  of 
the  benzylamide  ;  as  a  matter  of  fact,  they  were  found  to  be  practically 
identical,  thus  : 

[MT' 

Tartaric  dibenzylamide  +  300° 

„        difurfurylamide    +300—307° 

Tartaric  dipiperidide  was  found  to  be  practically  inactive. 


147.  •'  The    rotatory  power  of   maldiamide,    maldi-n-propylamide, 
and  maldibenzylamide."    By  J.  McCrae. 

MaXdi-n-projyylamid«  and  maldibemylamide  were  prepared  by  heating 
diethyl  /-malate  with  w-propylamine  and  benzylamine  respectively. 
The  propylaniide  melts  at  125-5°  and  tlie  benzylamide  at  155-5°. 

The  speciflc  rotations  are  :  in  acetic  acid  (c  =  4-7  to  5),  maldiamide, 
-  46-2° ;  maldi-7t-propylamide,  -  47°  ;   maldibenzylamide,  -  20*2° ;  in 
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pyridine,  maldiamide  (c  =  2),  -  57'7°;  maldi-n-propylamide,    -41  "9°; 
maldibenzylamide,  —  32'4°. 

By  comparing  these  results  with  those  obtained  by  Guye  and  Babel 
and  by  Walden  for  the  corresponding  anilide  and  toluidides,  it  is  seen 
that  the  effect  produced  on  the  rotatory  power  by  the  introduction  of 
benzyl  groups  into  maldiamide  is  similar  to  that  caused  by  introduc- 
ing fatty  alkyl  groups,  but  is  different  from  that  brought  about  by 
replacing  hydrogen  of  the  amino-groups  by  aryl  radicles. 


148.  "Further  experiments  with  phosphorus  sesquisulphide." 
By  E.  G.  Clayton. 

In  a  previous  communication  {Proc,  1S02,  129),  it  was  shown  that 
commercial  phosphorus  sesquisulphide  of  good  quality  had  been  found 
to  give  no  reaction  with  Mitscherlich's  test.  With  the  object  of 
studying  under  what  conditions,  oxidation,  or  a  similar  change,  is 
promoted,  and  whether,  by  keeping,  this  compound  acquires  the 
property  of  yielding  a  luminous  vapour  when  distilled  with  dilute 
sulphuric  acid,  the  author  has  exposed  specimens,  which  had  pre- 
viously given  negative  results,  for  various  periods  under  different 
conditions,  the  products  being  then  subjected  to  Mitscherlich's  test. 
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t 

Atmosphere  in 

Tima  of 

taken  of 

n 

which  the  phos- 

Capacity and 

phosphoruft 

phorus  sesqui- 

nature of 

sesqui- 

Observation. 

Oi 

sulphide  was 

vessel. 

sulphide 

m 

exposed. 

and  10  per 
cent.  acid. 

grms.  c.c. 

1 

Dry  air. 

Tightly  corked, 
wide -mouthed 
bottle,     about 
90c.c.capacity. 

6 

10      60 

Negative  result. 
No  phosphores- 
cence at  any  stage 
of  the  experi- 
ment, or  in  any 
portion  of  the 
apparatus. 

2 

Air    mixed    with 
acetic    acid    and 
water-vapour. 

Bell -jar,  4  litres' 
capacity. 

6 

20    100 

Result  as  above. 

3 

Somewhat     damp 

Loosely       stop- 

6 

20    100 

When  35  c.c.  had 

air. 

pered,       wide- 
mouthed     bot- 
tle,   300     c.c. 
capacity. 

distilled,  a  faint 
luminosity  ap- 
peared on  cooling 
in  the  upper  coils 
of  the  spiral  con- 
denser and  in  the 
flask. 
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Quantities 

"S 

Atmosphere  in 

Timp  of 

taken  of 

s 

*5 

which  the  phos-  ,   Capacity  and 

XIUIC    \Jl 

phosphorus 

phorus  sesqui-           nature  of 

exposure 

in 
months. 

sesfiui- 

Observation. 

E. 

sulphide  was 

vessel. 

sulphide 

M 
H 

exposed. 

and  10  per 
cent.  acid. 

grms.  c.c. 

4 

Air  saturated  with 

Glass  shade,  21 

6 

5      32 

Strong    phosphor- 

moisture. * 

litres'  capacity. 

escence  in  flask, 
connecting  tube, 
and  coils  of  con- 
denser. On  cool- 
iDg,  a  vertical 
stream  of  lumin- 
ous vapour  de- 
scended into  the 
flask. 

5 

1 
Air  saturated  with  Bell -jar,  4  litres' 
water- vapour.  *       capacity. 

1 

10      50 

Similar  reaction, 
but  less  marked. 

6 

Atmosphere  min-  Bell-jar,  4  litres' 
gled     with     ani-|  capacity. 

6 

20     100 

Excessively  faint 
phosphorescence 

monia,  carbon  di- 

in    upper    coils, 

oxide,  and  water- 

none  in  flask. 

vapour. 

7 

Air     impregnated  Glass  shade,  21 

6 

20     100 

After  30  c.c.  had 

with  hydrochloric 

litres'  capacity. 

distilled,      phos- 

acid. 

■ 

phorescence  ap- 
peared in  upper 
coils  and  connect- 
ing tube,  none  in 
flask. 

8 

Air  over  sulphuric 

Glass  shade, 3-75 

6 

20     100 

Towards   the   end 

acid.     [The  acid 

litres' capacity. 

of     the     experi- 

became      brown 

ment,     a    feeble 

and    diluted     in 

glow      appeared, 

tlie  course  of  the 

visible  in  the  up- 

experiment,    the 

per   coils   of   the 

air  being  evident- 

condenser only. 

ly  racist] 

9 

Atmosphere     im- 

Glass shade,  21 

2 

10      50 

Before  6  c.c,  had 

pregnated     with 

litres'  capacity. 

distilled        over, 

nitrogen  oxides. 

a  very  strong 
phos))horoscence 
appeared  on  cool- 
ing, and  a  verti- 
cal stream  of  light 
descended  into 
the  flask,  the  in- 
terior of  which 
became  luminous 
for  several  min- 
utes. 

*  In  thMe  CMet,  a  garlic  odour  was  perceptible  when  the  glass  vessels  were 
reroored. 
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Quantities 

a 

Atmosphere  in 

Time  of 

taken  of 

a) 

which  the  phos- 

Capacity and 

phosphorus 

phorus  sesqui- 

nature  of 

exposure 

sesqui- 

Observation. 

a 

sulphide  was 

vessel. 

in 
months. 

sulphide 

exposed. 

and  10  per 

cent.  acid. 

grams  c.c. 

10 

Air     of     average  Beaker,  300  c.c. 
humidity.                capacity. 

2| 

20     100 

When  30  c.c.  had 
distilled,    a    dis- 
tinct   but   slight 
luminosity      was 
visible  in  the  up- 
per coils  and  con- 
necting tube,  al- 
though not  in  the 
flask. 

11 

Air     of      average  Glass  shade,  21 

2? 

20     100    After  40  c.c.  had 

humidity.               litres' capacity. 

passed    over, 

traces    of    phos- 

phorescence were 

noticed    in   tube 

and     coils,     but 

none  in  flask. 

Experiments  9,  10,  and  11  were  made  at  a  later  date  than  the  rest, 
consequently  with  a  sample  of  sesquisulphide  which  had  already  been 
kept  in  the  laboratory  for  a  longer  period.  The  last  two  experiments 
were  made  with  the  view  of  investigating  the  influence,  if  any,  of  the 
size  of  the  vessel,  but  the  results  were  not  markedly  different. 

The  temperature  of  the  laboratory,  of  course,  fluctuated  considerably, 
but  similar  variations  were  experienced  by  samples  exposed  for  the 
same  periods. 

From  the  results  of  these  experiments,  in  which  the  author 
was  assisted  by  Mr.  G.  N.  Bacon,  it  is  evident  that  good  commercial 
phosphorus  sesquisulphide  undergoes  little  change  if  preserved  in 
air  of  average  dryness  in  nearly  filled,  well-closed  vessels,  but 
that  the  progress  of  the  oxidation  is  appreciable  in  a  damp  atmo- 
sphere or  in  imperfectly  closed  vessels  ;  this  action  takes  place  par- 
ticularly rapidly  in  air  saturated  with  moisture,  and  perhaps  to  the 
greatest  extent  in  the  presence  of  acid  vapours,  especially  such  as 
nitrogen  pei'oxide. 

Comparative  experiments  were  made  with  yellow  phosphorus,  from 
which  a  luminous  vapour  passed  over  almost  as  soon  as  distillation 
began.  With  phosphorus  sesquisulphide,  on  the  other  hand,  the 
phosphorescence  in  most  cases  was  seen  only  after  the  pressure  had 
been  diminished  by  the  removal  of  the  lamp,  and  after  a  considerable 
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proportion  of  the  liquid  had  distilled  over.  The  author's  experiments 
confirm  J.  Mai  and  F.  Schaffer's  observation  {Ber.,  1903,  36,  870  ; 
also  J.  Soc.  Chem.  Ind.,  1903,  22,  511)  that  the  glow  differs  from 
that  of  yellow  phosphorus. 


RESEARCH  FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Applications  for  grants,  to  be  made  on  forms  which  can 
be  obtained  from  the  Assistant  Secretary,  must  be  received  on  or 
before  December  7th. 


At  the  next  ordinary  meeting,  on  "Wednesday,  November  18th, 
1903,  at  5.30  p.m.,  the  following  papers  will  be  communicated  : — 

"Constitution  of  ethyl  cyanoacetate.  Condensation  of  ethyl 
cyanoacetate  with  its  enolic  form."  By  P.  Remfrey,  and  J.  F. 
Thorpe. 

"The  action  of  water  and  dilute  caustic  soda  solutions  on  crystalline 
and  amorphous  arsenic."     B}'^  W.  T.  Cooke. 

"  The  union  of  carbon  monoxide  and  oxygen  and  the  drying  of  gases 
by  cooling."     By  A.  F.  Girvan. 

"  Note  on  a  double  chloride  of  molybdenum  and  potassium."  By 
G.  G.  Henderson. 

"  Simplification  of  Zeisel's  method  for  the  determination  of  methoxy- 
and  ethoxy-groups."     By  W.  H.  Perkin. 

"The  action  of  benzamidine  on  olefine  /3-diketones."  By  S. 
Ruhemann. 
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CHEMICAL    SOCIETY. 


Vol.  19.  No.  271. 

Wednesday,  November  18th,  1903.  Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Me.ssrs. 

Allan  Baguley,  B.Sc,  University  College,  Bangor. 
James  Rocbeid  Forrest,  D.P.H.,  Kirkee,  near  Poona,  India. 
Harry  James  Glover,  33,  Albert  Road,  Stroud  Green,  N. 
John  Augustus  Goodson,  19,  Darnley  Road,  Hackney,  N.E, 
Alfred  Henry  Hoit,  4,  Montgomerie  Road,  Southsea. 
Bernard  Middleditch,  B.A.,  Woodcroft,  Harrow-on-the-Hill. 
Bertram  Prentice,  Ph.D.,  D.Sc,  Royal  Technical  Institute,  Salford. 
Frederick  Henry  Streatfeild,  9,  Crescent  Road,  South  Tottenham,  N. 
William  Wood  Underbill,  10,  Hartbam  Road,  Holloway,  N. 
Francis  Langston  Watt,  111,  Lauderdale  Mansions,  Maida  Vale,  W. 

The  President  announced  that  the  Librarian  had  reported  that  the 
follov?ing  books  were  missing  from  the  Library  : 

Lunge,  G.  A  treatise  on  the  distillation  of  coal-tar  and  ammoniacal 
liquor  and  the  separation  from  them  of  valuable  products.  London 
1882. 

Ganot,  A.  Elementary  treatise  on  physics.  Trans,  by  E.  Atkinson. 
6th  edition.     London  1873. 

Muir,  M.  M.  P.     The  alchemical  essence  and  the  chemical  element. 
An  episode  in  the  quest  of  the  unchanging.     London  1894. 

Pamphlets,  Vol.  6. 

Centralblatt  fiir  Bakteriologie.     Bd.  23. 

He  would  be  glad  if  Fellows  would  do  what  they  could  to  assist  the 
Librarian  in  recovering  these  missing  volumes. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*149.  '*  The  union  of  carbon  monoxide  and  oxygen  and  the  drying 
of  gases  by  cooling."    By  A.  F.  Girvan. 

The  following  experiments  were  made  in  order  to  investigate 
whether  the  drying  of  an  explosive  mixture  of  carbon  monoxide  and 
oxygen  by  exposure  to  low  temperatures  was  sufficient  to  prevent 
chemical  union  taking  place  when  the  gas  was  sparked  after  it  had 
regained  the  ordinary  temperature. 

A  small  glass  gas-holder  containing  the  explosive  mixture  was  sealed 
to  the  following  apparatus  arranged  in  series:  (1)  a  small  bubbler 
containing  water,  (2)  a  stopcock,  (3)  a  vertical  glass  spiral,  (4)  a 
glass  tube,  one  centimetre  in  diameter,  furnished  with  platinum 
terminals  with  a  spark  gap  of  about  4  mm.,  (5)  a  stopcock,  (6)  a 
Topler  pump.  Stopcocks  were  sealed  as  side-tubes  between  (2)  and 
(3)  and  between  (5)  and  (6).  The  carbon  monoxide  was  prepare! 
by  the  interaction  of  "  pure  "  sulphuric  and  formic  acids,  the  oxygen 
being  obtained  by  heating  potassium  permanganate  ;  the  gases  were 
collected  and  stored  over  water  and  the  proportion  was  correct  to 
within  1  per  cent. 

A  slow  current  of  air  was  aspirated  through  the  apparatus  by 
means  of  the  side-taps,  while  the  whole  apparatus  between  them  was 
thoroughly  heated.  The  spiral  was  then  surrounded  by  a  freezing 
mixture  and  the  tube  between  it  and  the  pump  was  heated  to  the 
softening  point  of  the  glass.  After  some  time,  the  current  of  air 
was  stopped  and  the  heating  discontinued.  The  apparatus  was  then 
completely  exhausted  as  far  as  the  bubbler  by  means  of  the  Topler 
pump  and  the  explosive  mixture  slowly  admitted  at  the  rate  of  one 
bubble  per  second.  When  the  gas  in  the  apparatus  was  under 
atmospheric  pressure,  the  tap  of  the  gas-holder  was  closed  and  sparks 
from  an  induction  coil  were  passed  through  the  explosion  tuba  in 
which  the  gas  was  now  at  the  temperature  of  the  atmosphere. 

In  the  first  experiments,  where  liquid  air  was  used,  care  had 
to  be  taken  that  this  cooling  agent  was  not  too  fresh,  as  it  was  then 
sufficiently  cold  to  liquefy  the  explosive  mixture.  No  explosion  took 
place  on  passing  sparks  from  an  induction  coil  which,  at  the  same  time, 
was  giving  12  mm.  sparks  in  the  aii',  although  the  sparks  in  the 
gaseous  mixture  were  usually  surrounded  with  a  little  ball  of  blue 
flame.  When  the  glass  spiral  was  allowed  to  regain  the  ordinary  tem- 
perature, the  moisture  which  had  been  condensed  in  the  spiral  slowly 
diffused  into  the  explosion-tube  and  a  single  spark  exploded  the 
mixture  with  a  sharp  report. 
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On  sparking  the  mixed  gases  which  had  been  cooled  in  a  mixture  of 
solid  carbon  dioxide  and  alcohol  (  -  80°),  there  was  no  explosion,  and 
the  little  ball  of  flame  round  the  sparks  had  much  the  same 
appearance  as  when  the  gases  had  been  dried  at  —  180°,  but  when  the 
glass  spiral  had  acquired  the  ordinary  temperature,  a  single  spark 
produced  a  sharp  explosion.  When  the  gaseous  mixture  had  been 
cooled  to  -  15°  and  allowed  to  regain  the  ordinary  temperature,  the 
first  spark  always  caused  an  explosion,  but  this  did  not  occur  after 
cooling  below  -50°.  When  dried  between  -50°  and  -35°,  faint 
sparks  did  not,  as  a  rule,  cause  the  mixture  to  explode,  although 
powerful  sparks  always  produced  this  effect.  The  freezing  mixture 
employed  was  either  liquid  air  or  solid  carbon  dioxide  in  alcohol,  and 
when  kept  in  a  vacuum-vessel  its  temperature  rose  only  about  half  a 
degree  per  minute,  even  when  a  current  of  air  was  passing  through 
the  spiral. 

A  single  powerful  spark,  when  passed  through  the  mixture  (after 
drying  between  -50°  and  —35°),  frequently  produced  no  effect, 
whereas  an  explosion  always  occurred  on  passing  the  second  or  third 
spark. 

The  explosion  produced  by  powerful  sparks  in  the  gases  dried 
between  -  50°  and  -  35°  is  of  a  very  different  character  from  that 
obtained  with  the  wet  gases ;  the  latter  is  very  quick  and  violent 
and  gives  a  metallic  click,  but  the  former  takes  place  quietly,  and 
the  explosive  wave  often  travels  quite  slowly  along  the  tube 
(compare  Dixon,  Fhil.  Trans.,  1884,  175,  II,  630).  The  wave  pro- 
ceeding from  these  feeble  explosions  always  stopped  directly  it 
reached  the  cold  part  of  the  spiral,  and  the  gas  in  this  part  of  the 
apparatus  was  found  to  be  unaltered,  but  when  the  gas  was  moist 
and  the  spiral  at  the  ordinary  temperature,  the  explosion  passed  to 
the  furthest  part  of  the  apparatus. 

The  platinum  terminals  were  now  replaced  by  (1)  a  silver  wire,  (2)  a 
gold  wire  :  each  of  these  was  heated  to  redness  and  then  fused  by  an 
electric  current,  without  causing  any  visible  union  in  the  explosive 
mixture,  which  had  been  dried  at  about  -  80°.  In  order  to  find  out 
whether  platinum  would  act  catalytically  on  the  dried  or  partly  dried 
gases  (compare  Dixon,  loc.  cit),  a  tube,  in  which  the  platinum 
terminals  were  replaced  by  a  coil  of  platinum  wire,  was  sealed  in 
place  of  the  sparking-tube  and  the  apparatus  dried  as  before.  The 
explosive  mixture  was  then  allowed  to  enter  through  the  spiral, 
which  was  kept  at  various  temperatures. 

With  a  mixture  dried  at  about  —  35°,  the  platinum  acted  catalytic- 
ally,  and  in  becoming  heated  to  redness  brought  about  a  quiet  and 
feeble  explosion.  When,  however,  the  mixture  was  dried  at 
temperatures  between    -80°   and     —180°,   the   platinum   still   acted 
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catalytically  and  glowed  for  several  seconds,  but  there  was  no  other 
sign  of  chemical  action.  After  the  glowing  had  ceased,  the  coil  was 
kept  at  a  white  heat  for  several  minutes  by  means  of  an  electric 
current,  and  the  gas  was  then  pumped  off  and  collected.  About  one- 
eighth  of  the  gaseous  mixture  was  absorbed  in  caustic  potash  solution 
and  the  residue  was  still  explosive,  showing  that  combination  was  far 
from  complete. 

At  Sir  William  Ramsay's  suggestion,  the  author  calculated  the 
amount  of  moisture  present  in  the  mixture  after  cooling  (compare 
Trans  ,  1886,  49,  46),  the  following  data  being  employed  : 

Temperatures    -61° 

Pressures  in  mm 0-008 

When  the  vapour  pressure  of  the  water  is  less  than  about  0*03  mm,, 
as  is  the  case  with  the  mixture  after  cooling  at  -  50°,  the  gases  will 
not  explode.  When  the  vapour  pressure  is  less  than  about  0-16  mm,, 
the  explosion  is  very  feeble. 

In  the  first  case,  the  amount  of  water  vapour  pi'esent  is  about  one 
part  in  twenty-four  thousand  by  volume,  and  in  the  second,  one  part 
in  five  thousand.  At  -  61°,  the  amount  of  water  vapour  would  be 
about  one  part  in  a  hundred  thousand  of  gas. 

It  would  appear  then  that  the  mixture  will  not  explode  when 
sparked  at  the  ordinary  temperature  if  there  is  less  than  one  mol.  of 
water  vapour  to  twenty-four  thousand  mols.  of  the  gas. 

These  figures  must,  however,  be  taken  as  being  only  approximate, 
since  below  —  50°  the  vapour  pressure  of  ice  falls  to  half  its  value 
for  a  decrease  of  about  7°,  and,  moreover,  it  is  not  known  whether  the 
glass  of  the  apparatus  exerts  any  drying  effect  on  the  contained  gas. 

Discussion. 

Sir  W.  Eamsay  pointed  out  the  interest  of  Mr.  Girvan's  experiments 
in  connection  with  surface-layers  on  glass.  The  water-vapour  in 
contact  with  the  water-layer  on  the  glass  must  have  a  vapour-pressure 
comparable  with,  or  less  than,  the  vapour-pressure  in  contact  with  ice 
at  — 185°.  This  film  is  removed  on  heatiug  the  glass  in  a  current  of 
dry  air,  and  is  not  removed  when  the  mixed  gases,  dried  at  —  60°, 
are  allowed  to  enter  the  dried  tube.  Such  questions  are  of  very  great 
interest  from  the  standpoint  of  molecular  physics,  and  Mr.  Girvaii, 
he  know,  hoped  to  attack  these  and  similar  problems  at  an  early 
opportunity. 

Dr.  Scott  suggested  that  the  water  which  adhered  to  the  glass 
might  be  there  not  as  a  gaseous  layer  but  either  as  a  hydrated 
silicate  or  in  oombination  with  alkali. 
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*150.  "Simplification  of  Zeisel's  method  of  methoxyl  and  ethoxyl 
determinations."    By  W.  H.  Perkin. 

In  this  process,  a  long-necked  distilling  flask  was  employed  without 
any  other  condensing  arrangement,  the  tube  for  the  current  of  carbon 
dioxide  being  passed  down  the  neck  to  within  a  short  diatance  of  the 
hydriodic  acid.  It  was  eventually  found  that  as  long  as  the  tempera- 
ture of  the  glycerin  bath  was  so  adjusted  that  actual  distillation  of 
the  acid  into  the  delivery  tube  did  not  take  place,  no  appreciable 
quantity  of  hydrogen  iodide  passed  "forward  into  the  silver  nitrate 
flasks.  The  acid  used  boiled  at  126°  and  had  a  sp.  gr.  of  168  ap- 
proximately. 

The  following  arrangement  has  been  found  to  prevent  the  silver 
nitrate  eolation  from  being  sucked  back  into  the  distilling  flask  after 
a  sudden  ebullition  of  hydriodic  acid.  Two  small  flasks  are  used  as 
usual,  but  the  tube  conducting  the  carbon  dioxide  and  methyl  iodide 
vapour,  instead  of  passing  into  the  silver  solution,  is  kept  some 
distance  above  its  surface.  The  flasks  are  then  connected  with  a 
siphon  tube,  one  arm  of  which  reaches  to  within  a  short  distance  of 
the  solution  in  the  first  flask,  whilst  the  other  arm  dips  a  little  below 
the  surface  in  the  second.  By  this  arrangement,  the  methyl  iodide  is 
chiefly  absorbed  by  the  surface  of  the  silver  solution,  but  any  escaping 
is  caught  as  it  bubbles  through  the  second  quantity,  then,  if  any  such 
drawing  back  takes  place,  some  of  the  solution  passes  into  the  first 
flask,  and  as  soon  as  the  pressure  increases  is  forced  back  again  into 
the  second. 

This  method  of  determining  the  methoxyl  group  gave  very  good 
numbers  and  can  be  used  equally  well  for  determining  the  ethoxyl 
group,  but  in  this  case  the  numbers  are  not  usually  so  accurate,  being 
generally  a  little  less  than  the  calculated  quantity. 


♦151.  "  The  rusting  of  iron.     Part  II."    By  G.  T.  Moody. 

The  author  has  further  investigated  the  causes  of  the  rusting  of 
iron,  more  particularly  with  reference  to  the  influence  of  soluble 
substances,  and  finds  that  the  salts  of  strong  acids,  such  as  sodium 
chloride  and  sulphate,  potassium  sulphate,  ammonium  sulphate, 
magnesium  chloride  and  sulphate,  calcium  chloride  and  sulphate,  and 
potassium  chlorate  have  no  retarding  influence  on  rusting.  These  salts 
do  not  combine  with  and  are  not  decomposed  by  carbonic  acid.  Com- 
pounds which  inhibit  rusting  may  be  divided  into  two  classes.  The 
first  contains  substances  having  an  alkaline  reaction,  such  as  sodium 
carbonate,  hydroxide,  phosphate  and  borate,  ammonium  carbonate,  and 
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barium  and  calcium  hydroxides,  all  of  which  directly  absorb  and  com- 
bine with  carbonic  acid.  The  second  class  includes  salts  of  weak  acids, 
such  as  potassium  and  sodium  nitrites,  sodium  formate,  sodium  acetate, 
potassium  ferrocyanide  and  chromate.  These  salts  are  all  decomposed 
by  carbonic  acid.  Sodium  nitrite  solution,  for  example,  after  exposure 
to  air  becomes  alkaline  and  contains  sodium  carbonate.  A  solution  of 
10  grams  of  the  nitrite,  through  which  a  slow  stream  of  carbon  dioxide 
was  passed  for  9  days,  contained  1'585  grams  of  sodium  carbonate. 
Similarly,  potassium  ferrocyanide  solution,  when  exposed  to  air,  slowly 
evolves  hydrogen  cyanide  and  becomes  alkaline.  This  change  occurs 
more  rapidly  when  carbon  dioxide  is  passed  through  the  solution,  the 
escaping  gas  having  the  odour  of  hydrogen  cyanide  and  precipitating 
silver  cyanide  from  a  solution  of  silver  nitrate.  Potassium  ferri- 
cyanide  is  a  salt  of  a  weak  acid  which  exceptionally  does  not  appear 
to  retard  rusting.  This  substance  is,  however,  reduced  by  iron  whether 
its  solution  be  exposed  to  air  or  not,  the  metal  becoming  covered  in 
either  case  with  a  mass  of  insoluble,  greenish-blue  cyanide. 

It  may  therefore  be  concluded  that  the  influence  of  any  particular 
compound  on  the  atmospheric  rusting  of  iron  depends  on  its  behaviour 
towards  carbonic  acid,  and  that  only  those  substances  which  combine 
with  or  are  decomposed  by  carbonic  acid  inhibit  rusting. 

Dunstan  has  stated  [Proceedings  of  the  Royal  Artillery  Institution, 
1899,  5,  26,  and  this  vol.,  p.  150)  that  the  metals  which  rust  in  air  are 
oxidised  by  hydrogen  peroxide,  whilst  those  which  are  not  oxidised  by 
this  reagent  do  not  rust  in  air.  Iron,  zinc,  and  lead  are  cited  as 
examples  of  the  first  class,  and  copper,  silver,  and  nickel  as  types  of  the 
second.  It  is  noteworthy  that  iron  and  zinc  rapidly  decompose  aqueous 
carbonic  acid,  whilst  copper,  silver,  and  nickel  are  indifferent  to  the 
acid.  Having  regard  to  this,  and  also  to  the  fact  that  Giorgis  {Gazzetta, 
1891,21,  510)  has  shown  that  hydrogen  peroxide,  when  carefully  freed 
from  carbon  dioxide,  is  practically  without  action  on  magnesium,  it 
appeared  probable  that  iron  would  not  be  oxidised  by  pure  hydrogen 
peroxide.  The  author  has  investigated  this  question  by  leaving  a 
specimen  of  distilled  hydrogen  peroxide  in  contact  with  iron  for  four- 
teen days.  No  oxidation  of  the  iron  was  observed,  but  on  adding  to  a 
further  portion  of  the  pure  peroxide  containing  iron  a  drop  of  hydro- 
chloric acid  or  a  solution  of  carbon  dioxide,  hydrated  ferric  oxide 
was  formed. 

In  the  light  of  the  experiments  described,  the  aerial  rusting  of  iron 
cannot  be  attributed  to  hydrogen  peroxide,  but  must  be  regarded  as  a 
change  involving  the  interaction  of  iron  and  acid  and  subsequent 
formation  of  rust  by  the  oxidation  of  ferrous  salt. 
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Discussion. 

Dr.  RiDEAL  remarked  that  Mlintz  had  shown  {Compt.  rend.,  1891, 
112,  1142)  that  calcium  nitrite  in  sterilised  soil  gave  ofE  nitrous  acid 
rapidly  in  presence  of  carbonic  acid,  and  that  he  had  noticed  this  re- 
action in  bacterial  sewage  filters. 

Mr.  W.  A.  Davis  pointed  out  that  the  decomposition  brought 
about  in  aqueous  solutions  of  sodium  nitrite  and  potassium  ferro- 
cyanide,  although  at  first  sight  surprising,  was  a  necessary  consequence 
of  the  principle  of  mass  action.  As  both  nitrous  and  hydrocyanic 
acids  are  volatile,  the  conversion  of  their  salts  into  carbonates  by  an 
excess  of  carbonic  acid  should  be  complete  after  a  sufficient  interval  of 
time. 

Dr.  Moody,  in  reply,  said  that  the  sodium  nitrite  used,  which  was  a 
well-crystallised  specimen,  having  a  high  degree  of  purity  and  quite 
free  from  carbonate,  was  so  sensitive  to  carbon  dioxide  that  the  gas, 
after  passing  through  the  solution,  immediately  reacted  with  potassium 
iodide  and  starch  solution. 

152.  "  Constitution  of  ethyl  cyanoacetate.  Condensation  of  ethyl 
cyanoacetate  with  its  sodium  derivative."  By  F.  G.  P.  Remfry 
and  J.  F.  Thorpe. 

When  ethyl  sodiocyanoacetate  is  heated  in  alcoholic  solution  for  2 
hours  at  100°  with  a  molecular  proportion  of  ethyl  cyanoacetate,  a  70 
per  cent,  yield  of  the  compound,  CN-CHrHC(0Et)-0-CH(CN)-C02Et, 
is  produced,  which  crystallises  from  dilute  alcohol  in  long  needles, 
melts  at  53°,  and  distils  with  partial  decomposition  at  235°  under  20 
mm.  pressure.  On  boiling  with  sodium  carbonate  solution,  this 
substance  dissolves,  and,  on  acidifying  the  solution,  the  add^ 
CN'CH2-HC(0Et)-0'CH(CN)-CO2lI,  separates;  it  crystallises  from 
water  in  large  prisms  and  melts  at  142°  with  evolution  of  carbon  diox- 
ide, being  converted  into  a  substance  having  the  formula  (CyHjgOgNg)^, 
which  crystallises  from  glacial  acid  in  small,  yellow  needles  having 
no  definite  melting  point ;  on  distillation,  it  gives  rise  to  the 
compound  CN'CH2'HC(OEt)*0*OH2*CN,  separating  from  absolute 
alcohol  in  large  prisms  melting  at  181°  and  boiling  at  208°  under 
25  mm.  pressure.  The  same  substance  is  produced  quantitatively  if 
the  ammonium  salt  of  the  acid  melting  at  142°  is  distilled  under 
diminished  pi-essure. 

Concentrated  aqueous  potash  hydrolyses  the  substances  melting  at 
53°  and  142°,  forming  malonic  acid  ;  the  compound  melting  at  181°, 
when  similarly  treated,  yields  malonic  and  acetic  acids. 
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When  the  sodium  compound  of  the  condensation  product  is  heated 
directly  with  methyl  iodide,  the  methyl  compound, 

CN-CHMe-HC(0Et)-0-CH(CN)-002Et, 
is  produced ;  it  crystallises  from  dilute  alcohol  in  small  prisms,  melts 
at    63°,  and   boils   without   decomposition   at    220°   under    20   mm. 
pressure.     With  sodium  carbonate,  the  acid, 

CN-CHMe-HC(0Et)-0-CH(CN)-C02H, 
is  produced  ;  it  crystallises  from  water  in  glistening  plates,  melts  at 
145°  with  evolution  of  carbon  dioxide,  and  becomes  converted  into  a 
compound,  (C8HjQ02N2)a;,  having  no  definite  melting  point,  but  which, 
on  distillation,  is  converted  into  the  substance, 

CN-CHMe-HC(0Et)-0-CH2-CN, 
crystallising  from  absolute  alcohol  in  small  prisms  and  melting  at  121°. 
The  same  substance  is  produced  when  the  acid  melting  at  145°  is 
boiled  for  some  time  with  sodium  carbonate  solution,  or  when  its 
ammonium  salt  is  distilled.  The  substances  melting  at  63°  and  at  145° 
give,  on  hydrolysis  with  aqueous  caustic  potash,  malonic  and  methyl- 
malonic acids;  the  compound  melting  at  121°  yields  methylmalonic 
and  acetic  acids.  • 

When  the  sodium  compound  of  the  condensation  product  is  treated 
directly  with  ethyl  iodide,  it  is  converted  into  the  ethyl  compound, 
CN-CHEfHC(0Et)-0-CH(CN)-C02Et,  which  crystallises  from  dilute 
alcohol  in  prisms,  melts  at  68°,  and  boils  without  decomposition  at 
215°  under  20  mm.  pressure.  With  sodium  carbonate,  it  yields  the 
acid,  CN-CHEfHC(0Et)-0-CH(CN)-C02H,  which  crystallises  from 
water  and  melts  at  153°  with  evolution  of  carbon  dioxide  and  becomes 
converted  into  an  infusible  substance  having  the  formula  (CgHj402N2)a;« 
The  latter  compound,  on  distillation,  gives  rise  to  the  substance 
CN-CHEfHC(0Et)-0-CH2-CN,  which  crystallises  from  absolute 
alcohol  in  small  plates  melting  at  115°. 

Complete  hydrolysis  of  the  above-mentioned  substances  melting  at 
68°  and  at  153°  gives  rise  to  malonic  and  ethylmalonic  acids  ;  the 
compound  melting  at  115°  yields  ethylmalonic  and  acetic  acids. 

When  the  substance  melting  at  53°  is  treated  with  excess  of  sodium 
ethoxide  and  methyl  iodide,  it  is  converted  into  the  trimethyl  com- 
pound, CN-C(Me)2-HC(OEt)-0-CMe(CN)-C02Et,  which  crystallises 
from  dilute  alcohol  in  small  needles  and  melts  at  120°.  Complete 
hydrolysis  of  this  substance  with  aqueous  potash  gives  rise  to  methyl- 
malonic and  dimethylmalonic  acids. 

The  action  of  acidic  hydrolytic  agents  on  these  substances,  and  the 
condition  governing  tho  formation  of  similar  condensation  products 
from  substituttd  ethyl  cyauoacetates,  is  under  investigation. 
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153.     •*  The  action  of   water  and  dilate  caustic  soda  solutions  on 
crystalline  and  amorphous  arsenic."  By  W.  T.  Cooke. 

Engel  {Compt.  rend.,  1883,  96,  1314)  states  that  amorphous  arsenic 
is  unaltered  in  moist  air,  whilst  the  crystalline  modification  oxidises 
rapidly.  The  author's  experiments  were  made  with  the  view  of 
ascertaining:  (1)  whether  water  alone  had  any  action  on  either 
variety,  (2)  whether  the  action,  if  any,  was  increased  by  the  presence 
of  caustic  soda,  (3)  and  whether,  in  the  presence  of  air,  the  crystalline 
variety  dissolved  to  a  greater  extent  in  caustic  soda  solution  than  in 
water. 

Amorphous  Arsmic. — The  operations  were  carried  out  entirely  in  an 
inert  atmosphere,  the  gas  employed  being  either  carbon  dioxide  or 
hydrogen,  according  as  water  or  caustic  soda  solution  was  used.  The 
main  part  of  the  apparatus  consisted  of  two  boiling  tubes  provided 
with  condensers  and  also  with  tubes  for  the  introduction  of  the 
gas.  Hydrogen  arsenide  was  passed  into  one  carefully  dried  boiling 
tube,  so  that  arsenic  was  deposited  on  warming.  The  water  or 
caustic  soda  solution  contained  in  the  other  tube  was  freed  from  air 
by  boiling  and  by  passing  through  it  a  current  of  hydrogen  or  carbon 
dioxide.  The  pressure  of  the  gas  in  the  apparatus  was  then  used  to 
force  over  the  solution  into  the  tube  containing  the  arsenic,  after  any 
remaining  hydrogen  arsenide  had  been  expelled.  The  solution  could 
then  be  boiled  in  contact  with  the  arsenic  for  any  desired  time,  and 
finally  drawn  off  through  an  asbestos  filter.  The  arsenic  in  the 
filtrate  was  usually  estimated  by  titrating  with  iodine  solution. 

The  following  results  were  obtained  using  125  c.c.  of  distilled  water  : 


Time  of  boiling   in 
hours    j        2*5  1-5  2-5  8  4  6 

"  I 

Weight  of  dissolved 
arsenic  in  grams...'      0-0020        0'0009        0*0004        00034         00013        0-0016 


In  the  absence  of  air,  the  action  of  water  on  amorphous  arsenic  is  thus 
seen  to  be  very  slight.  When  air  was  aspirated  through  the  boiling 
water  for  6  J  hours  in  contact  with  the  amorphous  arsenic,  only  0"0010 
gram  of  the  element  was  dissolved,  hence  the  presence  of  air  has  no 
effect. 

In  the  absence  of  air,  the  effect  of  dilute  caustic  soda  solutions  was 
slightly  greater  than  that  of  water,  and  the  action  increases  with  the 
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concentration  of  the  alkali.     Moreover,  the  action  is  not  influenced  by 
the  presence  of  air. 


In  the  absence  of  air. 

In  the  presence  of  air. 

Concentra- 
tion. 

Time  of 
boiling, 
in  hours. 

Weight  of 

dissolved 

arsenic 

in  grams. 

Concentra- 
tion. 

Time  of 
boiling, 
in  hours. 

Weight  of 

dissolved 

arsenic 

in  grams. 

iV/100 
iV/50 

JV725 

1-5 
5-3 

3-5 
6-0 

6-0 

0-0022 
0-002d 

0-0021 
0-0020 

0-0038 

ivyioo 

iV/50 
iV/25 

2-75 
6-0 

2-5 
6-0 

6-0 
6-0 

0-0014 
0-0014 

0-0038 
C-0010 

0-0046 
0-0014 

Crystalline  Arsenic. — In  this  case,  the  boiling  tube  was  provided 
with  a  side  tubulure,  through  which  the  crystalline  arsenic  could  be 
introduced.  The  arsenic  was  powdered  and  introduced  into  the 
apparatus  as  quickly  as  possible  on  account  of  the  readiness  with 
which  the  finely  divided  element  undergoes  oxidation.  The  volume  of 
liquid  used  was  50  c.c.  When  distilled  water  was  used  and  air 
excluded,  about  0*0025  gram  of  arsenic  dissolved  in  1 J  to  \}r  hours. 

With  distilled  water  in  presence  of  air,  about  0-0233  gram  of 
arsenic  dissolved  in  1:^  hours.  Hence  the  presence  of  air  greatly 
increases  the  action  in  the  case  of  the  crystalline  modification  of  the 
element.  The  following  results  obtained  with  caustic  soda  show  that 
the  alkali  does  not  materially  increase  the  action. 


In  the  absence  of  air. 

In  the  presence  of  air. 

Concentra- 
tion. 

Time  of 
boiling, 
in  hours. 

Weight  of 

dissolved 

arsenic 

in  grams. 

Concentra- 
tion. 

Time  of 
boiling, 
in  hours. 

Weight  of 

dissolved 

arsenic 

in  grams. 

jvr/ioo 

^760 

V/25 

6 
6 
6 
G 

0-0025 
OOOltf 
0-0030 
0-0017 

JV/100 

N/25 

6 
() 
6 

0-0712 
0-0797 
0-0267 

IJy  (JHtimatiiig  tlie  disKolvod  arsniiic  by  tlio  iodoiuotricaud  gravimetric 
uiothodH,  it  was  found  to  be  entirely  in  the  form  of  arsenious  acid. 
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The  results  seem  to  show  that  water  either  alone  or  in  the  presence 
of  caustic  soda  has  practically  no  action  on  arsenic.  In  the  presence 
of  air,  however,  direct  oxidation  takes  place.  If  water  is  concerned 
in  the  oxidation,  the  formation  of  hydrogen  arsenide  might  be 
anticipated:  2AS  +  3H2O  =  AsgOg  +  GH,  2As  +  6H  =  2A8H3;  but 
this  gas  was  never  found  in  the  foregoing  experiments. 

Th.  Panzer  {Chem.  Centr.,  1903,  ii,  821),  has  also  shown  that  the  oxida- 
tion of  arsenic  in  moist  air  is  due  not  to  the  decomposition  of  water, 
but  to  the  intervention  of  free  oxygen. 

154,     "Note  on  a  double  chloride  of  molybdenum  and  potassium." 
By  G.  G.  Henderson. 

According  to  Berzelius  {Poggendorff'a  Annalen,  1826,  6,  331,  339  ; 
7,  261),  a  chloride  of  molybdenum  and  potassium  is  obtained  when 
the  black  liquid  produced  by  the  action  of  jpotassium  amalgam  on  a 
solution  of  molybdenum  pentachloride  is  evaporated  to  the  crystal- 
lising point,  and  is  described  as  a  black,  efflorescent  salt,  which,  when 
redissolved  in  water,  leaves  a  black  powder,  probably  a  basic  salt. 

A  definite  double  chloride  of  molybdenum  and  potassium,  having  the 
formula  3KCl,MoCl3,2H20,  has  been  prepared  in  the  following  manner  : 
potassium  amalgam  was  added,  in  small  quantities  at  a  time,  to  a 
solution  of  molybdic  acid  in  excess  of  hydrochloric  acid  until  the  liquid 
had  acquired  a  purple-black  colour.  The  solution  was  concentrated 
and  saturated  with  gaseous  hydrochloric  acid,  when  successive  crops  of 
crystals  were  obtained  ;  the  first  was  composed  of  potassium  chloride 
alone,  the  second  of  a  mixture  of  potassium  chloride  with  red  crystals 
of  the  double  salt,  and  the  third  of  the  double  salt  alone.  The  red 
crystals  were  collected,  washed  with  fuming  hydrochloric  acid,  dried 
by  pressure  between  folds  of  filter  paper,  and  analysed  with  the  follow- 
ing result : 

Found:  Mo  =21-39;   CI  =  45-46;  H20  =  7'47. 
3KGl,MoCl3,2H20  requires  Mo -20-92;  CI  =  45*80;  H2O  =  7-80 

per  cent. 

The  new  salt,  which  crystallises  in  garnet-red  prisms,  is  fairly 
easily  soluble  in  cold  water,  without  any  apparent  decomposition, 
giving  a  deep  red  solution.  In  the  dry  state,  the  salt  is  quite  stable, 
but  it  decomposes  in  aqueous  solution,  slowly  in  the  cold,  but  quickly 
on  boiling ;  this  decomposition  is  prevented  by  the  presence  of  hydro- 
chloric acid.  The  salt  is  dissolved,  to  a  small  extent,  by  concentrated 
hydrochloric  acid,  which  then  acquires  a  deep  red  colour. 

When  a  solution  of  molybdic  acid  in  hydrochloric  acid  was  reduced 
in  a  similar  manner  by  sodium  amalgam,  a   few  red  crystals  were 
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obtained,  very  similar  in  appearance  to  those  of  the  potassium  salt ; 
they  probably  consisted  of  the  corresponding  double  chloride  of 
molybdenum  and  sodium,  but  were  not  analysed  on  account  of  the 
difficulty  of  freeing  them  from  admixed  sodium  chloride. 

An  attempt  was  made  to  prepare  the  potassium  salt  by  adding 
potassium  chloride  to  a  concentrated  solution  of  molybdic  hydroxide, 
Mo(OH)3,  in  hydrochloric  acid,  and  subsequent  saturation  of  the  liquid 
with  gaseous  hydrochloric  acid,  but  in  this  case  the  brilliant,  green 
crystals  of  the  compound  2KCl,MoOCl3,2H20,  which  has  been  prepared 
previously,  but  in  a  different  manner,  by  Nordenskjold  {Ber.,  1901, 
34,  1572),  were  produced  instead  of  the  expected  double  chloride.  It 
was  found  that  the  same  green  crystals  could  be  prepared  by  the  action 
of  potassium  amalgam  on  a  solution  of  molybdic  acid  in  hydrochloric 
acid,  if  the  potassium  was  added  in  smaller  quantity  than  is  necessary 
for  the  production  of  the  red  double  chloride,  and  also  that  the  green 
salt  could  be  converted  into  the  red  salt  by  reducing  its  hydrochloric 
acid  solution  with  potassium  amalgam. 

155.  "The  action  of  benzamidine  on  olefinic  /3-diketones." 
By  S.  Ruhemann. 

The  author  showed  that  hydrogen  chloride  reacts  with  a  mixture  of 
7?i-nitrobenzaldehyde  and  a  /3-diketone  to  form  a  ??i-nitrobenzylidenedi- 
ketone,  instead  of  giving  rise  to  the  additive  product.  Thus, 
w-nitrobenzaldehyde  and  acetylacetone  furnish  wi-nitrobenzylidene- 
acetylacetone,  OAc/.CH-CoH^-NOa,  melting  at  101—102°.  The  yield 
of  «i-nitrobenzylidenebenzoylacetone,  PhCO'CAcICH'CgH^'NOg  (m.  p. 
Ill — 112°),  is  very  small  owing  to  the  ease  with  which  it  is  decomposed 
by  acids.  One  of  the  products  of  the  decomposition  which  has  been 
isolated  is  «i-nitrobenzylideneacetophenone,  COPh'CH'.CH'CgH^'NOg 
(m.  p.  145°). 

m-Nitrobenzylidene-j3-diketones  are  also  produced  by  the  action  of 
piperidine  on  the  dry  mixture  of  the  aldehyde  and  the  diketone.  But 
in  alcoholic  solution,  the  saturated  itetraketone  is  formed,  such 
as  w-nitrobenzylidenebisbenzoylacetone,  NO^*CoIl4'CH(CAc'COPh)g 
(m.  p.  229—230°). 

Benzamidine  reacts  with  benzylidenebenzoylacetone, 
PhCO'CAcICH-Ph, 
at  the  ordinary  temperature  to  form  an  additive  compound  (m.  p.  132°), 
the  constitution  of  which  is  NH:CPh'NH-CPIi(01l)-CAc:CIIPh,  be- 
cause the  compound  is  decomposed  by  dilute  hydrochloric  acid,  giving 
rise  to  dibenzamido.  Similar  additive  products  with  benzamidine  are 
formed  from  the  other  olefinic /if-diketones  ;  these,  however,  are  changed 
when  their  alcoholic  solutions  are  heated  on  the  water-bath.     Thus, 
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sodium  ethoxide  and  benzylideneacetylacetone  react  with  benzamidine  at 
100°  as  follows  :  CAcglOHPh  +  CPh(NH2):NH  +  CgHgO  =  Ci7HigN2  + 
MeCO^Et  +  HgO. 

The  compound,  O^.^Hj^Ng  (m.  p.  149 — 150°),  is  most  probably  dihydro- 

diphenylmethylpyrimidine,  CHMe<^5:^pJ>NH. 

Benzamidine  and  m-nitrobenzylideneacetylacetone  interact  differently, 
since  wt-nitrophenylphenylmethylpyrimidine, 

(m.  p.  137 — 138°),  is  formed,  instead  of  the  corresponding  dihydro- 
pyrimidine.  The  olefinic  imonoketone,  benzylidenedesoxy benzoin, 
COPh'CPhlCHPh,  does  not  condense  with  benzamidine,  and  the  action 
of  hydrogen  chloride  on  the  mixture  of  m-nitrobenzaldehyde  and 
desoxybenzoin  proceeds  in  the  same  way  as  when  benzaldehyde  is 
used,  and  yields  COPh-CHPh'CHCl-CfiH^-NO.  (m.  p.  166—167°). 

156.  "  Dissociation  constants  of  trimethylenecarboxylic  acids."     By 
W.  A.  Bone  and  C.  H.  G.  Sprankling. 

In  connection  with  the  work  on  methylenedimethylsuccinic  acid, 
it  became  necessary  to  determine  the  dissociation  constants  of  some 
trimethylenedicarboxylic  acids,  since  no  data  with  respect  to  them  were 
available.     The  following  numbers  were  obtained  : 

Trimethylenecarboxylic  (n«-Trimethylene-l:2-di- 

acid  0-00171         carboxylic  acid    ...       0042 

Trimethylene  -  1  : 1  -  di-  irans-Trimethylene  - 

carboxylic  acid    ...  2*08  1 :2-dicar  boxy  lie  acid      00215 

A  comparison  of  these  values  with  those  of  the  corresponding  open 
chain  saturated  acids  containing  two  additional  hydrogen  atoms 
indicates  that  the  formation  of  a  trimethylene  ring  increases  the 
constant,  this  effect  being  particularly  noticeable  in  the  succinic  series. 


157.  "  The  elimination  of  hydrogen  bromide  from  bromo-^-cm-di- 
methylsuccinic  acid  and  from  bromotrimethylsuccinic  anhy- 
dride."    By  W.  A.  Bone  and  H.  Henstock. 

Bromo-gem-dimethylsuccinicjacid  (m.  p.  140°)  is  readily  prepared  by 
heating  ^em-dimethylsuccinic  acid  with  the  calculated  quantity  of  dry 
bromine  in  sealed  tubes  at  130 — 140°;  when  heated  with  redistilled 
diethyl  aniline  at  130°,  carbon' dioxide  is  freely  evolved,  hydrogen 
bromide  is  eliminated,  and    aaa-^a-^-tetramethyldihydromuconic  acid  is 
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formed  in  the  following  manner:  2C02H-CMe2'CHBr*C02H  = 
C02H-CMe2'CH:CH-CMe2-C02H  +  2HBr  +  2C02.  The  new  acid  is 
obtained  in  well-defined,  transparent,  prismatic  forms  melting  at  70° ;  it 
is  extremely  soluble  in  the  ordinary  organic  solvents  with  the  exception 
of  light  petroleum ;  its  aqueous  solutions  immediately  decolorise 
alkaline  permanganate  with  formation  of  the  dihydroxy-acid, 
C02H-CMe2-CH(OH)'CH(OH)-CMe2-C02H,  which  melts  at  129— 130°. 
The  dissociation  constant  of  the  tetrahydromuconic  acid  is  ^ih'~ 
0'001684,  The  acid  distils  unchanged  under  the  ordinary  pressure, 
but  when  boiled  with  acetic  anhydride  it  yields  its  own  liquid 
anhydride. 

In  view  of  Paolini's  observation  {Gazzetta,  1900,  30,  ii,  497)  that 
ethyl  dimethyltrimethylenedicarboxylate  is  the  product  of  the  action 
of  phosphorus  pentachloride  upon  ethyl  hydroxytrimethylsuccinate,  the 
authors  have  repeated  the  work  of  Bone  and  Sprankling  on  the  action 
of  diethylaniline  on  bromotrimethylsuccinic  anhydride  {Trans.,  1902, 
81,  50),  and  by  a  study  of  the  physical  properties  of  the  resultant 
acid,  CyHjoO^,  have  fully  confi^rmed  the  previous  conclusion  that  it  is 
methylenedimethylsuccinic  acid,  CH2lC(C02H)'CMe2*C02H.  This  acid 
melts  at  142°,  has  a  dissociation  constant,  Ko5<.  =  0"01597,  and  gives 
an  insoluble  calcium  salt.  Determinations  of  the  refractive  power 
and  magnetic  rotation  of  diethyl  methylenedimethylsuccinate,  made 
by  Dr.  W.  H.  Perkin,  sen.,  fully  support  the  argument  in  favour  of 
the  unsaturated  character  as  against  the  "  trimethylene  "  configuration 
of  the  foregoing  acid. 


ADDITIONS    TO    THE    LIBRARY. 

I.   Donations. 

Hellot,  Jean.  Fiirbekunst  oder  Unterricht,  Wolle  und  woUene 
Zeuge  zu  fiirben  ;  nebst  Vorschriften  wegen  der  Priifungen  durch 
Absieden.  Aus  dem  franzosischen  Ubersetzt  von  Abraham  Gotthelf 
Kastner.  Zwente  Auflage,  welcher  eino  Nachricht  von  der  Seiden- 
fiirbereQ.     Altenburg  1765. 

From  IVTajor-Gleneral  J.  Watorhousc,  I.S.C. 

Holleman,  A.  F.  Textbook  of  Orgnnic  Chemistry,  translated  from 
the  second  Dutch  edition  by  A.  J.  W/ilker,  assisted  by  0.  E.  Mott. 
New  York  1903.  From  the  Publishers, 
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Meyer,  Dr.  H.  Determination  of  Kadicles  in  Carbon  Compounds. 
Authorised  translation  by  J.  Bishop  Tingle.  2nd  edition,  ill.  New 
York  1903.  From  the  Translator. 


II.  By  Purchase. 

Abegg,  R.  Die  Theorie  der  elektrolytischen  Dissociation.  Stutt- 
gart 1903. 

Aschan,  Ossian.  Die  Konstitution  des  Kamphers  und  seiner 
wichtigsten  Derivate.     Braunschweig  1903, 

Baccioni,  G.  B.     Dall  'Alchimia  alia  Chimica.     Torino  1903. 

Crookes,  W.  On  the  manufacture  of  beetroot  sugar  in  England 
and  Ireland,     ill.     London  1870. 

Deutschen  Landwirtschafts-Gesellschaft  Arbeiten. 

Heft  80.  Die  Diingung  mit  schwefelsaurem  Ammoniak  und 
organischen  Stickstoffdiingern  im  Vergleich  zum  Chilisalpeter.  Berlin 
1903, 

Heft  81.  UntersuchuDgen  iiber  den  Wert  des  neuen  40  pro- 

zent,Kalidunge8alzes  gegenliber  dem  Kainit.     Berlin  1903. 

Ferchland,  P.  Grundriss  der  reinen  und  angewandten  Elektro- 
chemie,     ill,     Halle  1903. 

Fischer,  E.  Synthesen  in  der  Purin-  und  Zuckergruppe.  Braun- 
schweig 1903. 

Garola,  C,  V.     Engrais.     Paris  1903. 

Gauss,  Carl  Friederich.  Allgemeine  Griindlagen  einer  Theorie  der 
Gestalt  von  Fliissigkeiten  im  Zustand  des  Gleichgewichts,  Ueebersetzt 
von  R.  H.  Weber.  Hrsg.  von  H.  Weber  (Ostwald's  Klassiker,  No, 
135.)     Leipzig  1903. 

Grandeau,  Louis.  Valeur  et  r61e  alimentaires  du  sucre  chez  I'homme 
et  chez  les  animaux.     Paris  1903, 

Guldberg,  C,  M,  Thermodynamische  Abhandlungen  uber  Molekular- 
theorie  und  chemische  Gleichgewichte  1867 — 1872,  Ubersetzt  und 
hrsg,  von  R,  Abegg.     (Ostwald's  Klassiker,  No.   139,)     Leipzig  1903. 

Haller,  Albin,  Les  industries  chimiques  et  pharmaceutiques.  2  Tome, 
ill.    Paris  1903. 

Hassack,  P,  Garungs-Essig,     ill,    Wien  1904, 

Horstmann,  A.  Abhandlungen  zur  Thermodynamik  chemischer 
Vorgiinge.  Hrsg.  von  J.  H.  van't  Hoff  (Ostwald's  Klassiker,  No.  137.) 
Leipzig  1903. 

Jiinemann,  Friedrich.  Die  Brikett-Industrie  und  die  Brennmateri- 
alien.      Wien  1903. 

Konig,  J.  Chemie  der  menschlichen  Nahrungs-und  Genussmittel. 
Yol.  I,  Chemische  Zusammensetzung  der  menschlichen  Nahrungs-uiid 
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Genussinittel.  Nach  vorhandenen  Analjsen  mit  Augabe  der  Quellen 
zusammengestellt.      4  Aufl.  Hrsg.  von  A.  Bijmer.     Berlin     1903. 

Labonne,  Henry.  Formulaire  pratique  des  parfums  et  des  fards. 
ill.    Paris  1903. 

Lodge,  Oliver.  Modern  Views  on  Matter.  (Romanes  Lecture 
1903.)     Oxford  1903. 

Mahler,  P.  Etudes  sur  les  combustibles  solides,  liquides  et 
gazeux.     ill.    Paris  1903. 

Meunier,  Louis,  and  Vaney,  Clement.  La  tannerie.  Etude,  pre- 
paration et  essai  des  mati^res  premieres,  theorie  et  pratique 
des  difEdrentes  methodes  actnelles  de  tannage,  examen  des  produits 
fabriques,  public  sous  la  direction  de  Loo  Yignon.     ill.    Paris  1903. 

Ostwald,  W.  Scientific  foundations  of  analytical  chemistry, 
treated  in  an  elementary  manner.  Translated  by  George  M'Gowan. 
London  1900. 

Pairault,  E.  A.     Le  rhum  et  sa  fabrication,     ill.     Paris  1903. 

Seubert,  Karl.  Internationale  Atomgewichte  von  1903.  Leipzig 
1903. 

Whetham,  William  Cecil  Dampier.  A  treatise  on  the  theory  of 
solution,  including  the  phenomena  of  electrolysis.     Cambridge  1902. 

Wiener,  F.  Die  Weissgerberei,  Samischgerberei  und  Pergament- 
Fabrikation.     ill.    Wien  1904. 

Winteler,  F.     Die  Aluminium-Industrie.     Braunschweig  1903. 

Wohltmann,  Dr.  F.     Chilisalpeter  oder  Ammoniak?     Berlin  1903- 


III.  Pamphlets. 

Dyer,  Bernard,  and  Shrivell,  F.  W.  E.  The  manuring  of  market 
garden  crops.  {From  the  Journal  of  the  Royal  IlorticvXtural  Society, 
27,  1903.) 

Fairley,  T.  On  writing  and  printing  inks.  {From  the  Journal  of 
the  Society  of  Dyers  and  Colourists,  July,  1903.) 

Golding,  John.  Experiments  on  peas  in  water  culture.  (From 
the  Centralblatt  f.  BaJderiologie  Abt.  II.,  XI.) 

Liversidge,  A.  The  Boogaldi,  Barratta  Nos.  2  and  3,  Gilgoin 
Nos.  1  and  2,  and  Eli  Elwah  or  Hay  Meteorites,  New  South  Wales. 
{From  the  Journal  and  Proceedings  of  the  Royal  Society  of  N.S. 
Wales,  Vol.  36.) 

Taylor,  R.  L.  I,  On  a  higher  oxide  of  cobalt.  IT,  A  method 
for  the  volumetric  determination  of  cobalt.  {From  tlie  Memoirs  and 
Proceedings  of  the  Manchester  Literary  and  Philosophical  Society,  47 > 
1902—1903.) 

Thwaite,  B,  H,     The  olTect  of  flue  dust  upon  the  thermal  efficiency 
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of  hot-blast  stoves.     {From  the  Journal  of  the  Iron  and  Steel  Institute, 
1903,  I.) 

Vines,  S.  H.    Proteolytic  enzymes  in  plants  (II).    {From  the  Annals 
of  Botany,  XVII,  1903.) 


RESEARCH  FUND. 
A   Meeting  of  the   Research   Fund   Committee    will    be    held    in 
December.     Applications  for  grants,  to  be  made  on  forms  which  can 
be  obtained  from   the  Assistant  Secretary,  must  be  received  on  or 
before  December  7th. 


At  the  next  meeting,  on  Thursday,  December  3rd,  1903,  at  8  p.m  , 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
papers  will  be  communicated  : — 

"  On  the  molecular  formulae  of  some  fused  salts  as  determined  by 
their  molecular  surface  energy."     By  J.  F.  Bottomley. 

*'  Acid  salts  of  monobasic  acids."     By  R.  C.  Farmer. 

*'  The  atmospheric  corrosion  of  zinc."     By  G.  T.  Moody. 

"The  solubilities  of  the  hydrates  of  nickel  sulphate."  By  B,  D. 
Steele  and  F.  M.  G.  Johnson. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.    A  ballot 
will  be  held  on  Thursday,  December  3rd,  1903. 

Abell,  Robert  Duncombe, 

Bradwall,  Sandbach,  Cheshire. 
Assistant  Lecturer  and  Demonstrator  in  Chemistry  in  the  University 
College  of  North  Wales,  Bangor.  Studied  in  Bangor.  "  Diploma  in 
Agriculture,"  1894;  "Diploma  in  Agricultural  Chemistry,"  1895; 
B.Sc.  (Wales)  with  First  Class  Honours  in  Chemistry,  1899  ;  Associate 
of  Institute  of  Chemistry,  1899  ;  1851  Exhibition  Scholar,  1899-1902  ; 
Ph.D.  (Leipzig)  and  D.Sc.  (Wales),  1902;  F.LC,  1903.  "The  Con- 
densation of  Phenyl  ethyl  ketone  and  Benzaldehyde,"  Trans.,  1901, 
70,  928.  "  The  Condensation  of  Phenyl  ethyl  ketone  with  Benzyl- 
ideneacetophenone  and  of  Acetophenone  with  Benzylidenepropio- 
phenone,"  Trans.,  1903,  83,  360.  "  A  Synthesis  of  1:3:  5-triphenyl- 
2  :  4-dimethylcyc^opentane  and  of  1:3: 5-triphenyl-2-methylcycZo- 
pentane,"  IVans.,  83,  367. 

James  J.  Dobbie.  William  A.  Bone. 

H.  B.  Dixon.  D.  L.  Chapman. 

W.  H.  Perkin,  jun.  Kennedy  J.  P.  Orton. 

Alexander  Lauder. 

Appleyard,  Percy, 

Albany,  Western  Australia. 
Pharmaceutical  Chemist.     Chemist.    Interested  in  Assay  work,  and 
desirous  of  keeping  in  touch  with  Chemical  Investigation. 
F.  W.  Richardson.  T.  Donald  Watson. 

E.  J.  Millard.  Ji.  E.  R.  Newlands. 

John  C.  Hewlett.  Vetcr  MacKwan. 

Thos.  Tifrer, 
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Armstrong,  Edward  Frankland, 

55,  Granville  Park,  Lewisham,  S.E. 
Salters'  Research  Fellow,  Central  Technical  College.  Ph.D.  Berlin. 
Author  of  papers  in  the  "  Sitzungsberichte  der  Akademie  der  Wissen- 
schaft  zu  Berlin "  and  the  "  Berichte  der  Deutschen  Chemischen 
Gesellschaft,"  in  conjunction  with  either  Prof,  van  't  Hoff  or  Prof. 
E.  Fischer. 

Henry  E.  Armstrong.  Percy  F.  Frankland. 

Emil  Fischer.  W.  Palmer  Wynne. 

J.  H.  van 't  Hoff.  Gerald  T.  Moody. 


Ashdown,  Herbert  Henry, 

3,  Genesta  Road,  Plumstead. 
Analytical  Chemist  and  Metallurgist.  Eleven  years  Assistant  in 
the  Laboratory  of  H.  H.  Smith,  Esq.,  F.I.C.,  Royal  Laboratory 
Department,  Royal  Arsenal,  Woolwich.  Four  years  Demonstrator 
to  R.  J.  Redding,  Esq.,  in  Chemistry  and  Metallurgy  at  the  Royal 
Arsenal  Mechanics  Institute.  Honours  in  Chemistry,  Metallurgy, 
and  Iron  and  Steel  Manufacture. 

R.  J.  Redding.  F.  MoUwo  Perkin. 

A.  Lapworth.  Lionel  M.  Jones. 

Chas.  R.  Darling. 

Attwell,  Herbert  Moore, 

Hill  House,  Limpley  Stoke,  Bath. 
Student  of  Royal  College  of  Science  (Lond.).     Student  for  three 
years  at  above  College,  and  Associate  of  the  Royal  College  of  Science 
(A.R.C.S.). 

James  C.  Philip.  William  A.  Tilden. 

Chapman  Jones.  G.  T.  Morgan. 

M.  0.  Forster.  M.  White  Stevens. 


Badcock,  William  Cornish, 

The  Grammar  School,  Crediton,  Devon. 
Science  Master  in  the  above  school.     Studied  Chemistry  for  3  years 
at  Cambridge,  B.A.     1st  Class  Nat.  Sci.  Tripos  Pt.   I.   1900.     Desires 
admission  to  the  Society  in  order  that  he   may  keep  in  touch  with 
recent  work  in  Chemistry. 

M.  M.  Pattison  Muir.  R.  S.  Morrell. 

S.  Ruhemann.  E.  K.  Hanson. 

H.  J.  H.  Fenton. 
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Bailey,  Harold  James, 

40,  The  Avenue,  Pontypridd,  South  Wales. 
Chemist  to  the  Great  Western  Coll,  Co.  Coke  Works  and  Bye- 
product  Plant.  4^  years  Chemistry  Student  University  College, 
Sheffield.  2  years  Chief  Assistant  to  F.  G.  Treharne,  Esq.,  F.C.S., 
Consulting  and  Analytical  Chemist,  Cardiff.  Chemist  at  present  to 
Bye-product  Recovery  Plant  at  Coke  Works  (above). 

F.  Gmlyn  Treharne.  William  H.  Gates. 

George  Young.  Henry  Annable. 

W.  Carleton  Williams. 


Barker,  Thomas  Vipond, 
Exeter  College,  Oxford. 
Undergraduate  ;  will  take  Chemistry  Schools  in  June,  1904.     Done 
research  work  in  Chemical   Crystallography  for  nine  months  under 
Prof.  Groth  in  Munich ;  part  of  the  results  already  published  in  the 
current  "  Zeit.  fiir.  Kryst."  s.  275. 

Henry  A.  Miers.  H.  L.  Bowman. 

W.  W.  Fisher.  J.  E.  Marsh. 

John   Watts. 


Beadnell,  Charles  Marsh, 

H.M.S.  Barracouta,  Capetown  and  West  Coast. 
Staff  Surgeon,  Royal  Navy.     Anxious  to  obtain  the  Proceedings  of 
the  Society  and  use  of  Library. 

Chas.  E.  Beadnell.  Thos.  Stevenson. 

Charles  E.  Groves.  11.  C.  II.  Carpenter. 

E.  A.  Tyler. 


Bayly,  Harold  Goodenough, 
♦•  Moatside,"  Bedford. 
Analytical   Chemist.      Associate   of   the   Institute   of    Chemistry. 
Student  in  the  Laboratory  of  Alfred  Jcirgensen  of  Copenhagen,  Oct — 
December,  1902.   Now  Chemist  to  Messrs.  Batoy  &  Co.,  Mineral  Water 
Manufacturers. 

John  M.  Thomson.  D.  Northall  Laurie. 

Herbert  Jackson.  Alfred  H.  Allen. 

Patrick  H.  Kirkaldy.  Fredk.  J.  Lloyd, 

Gilbert  J.  Alderlon. 
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Beam,  William,  M.A.,  M.D., 

Pension  Sima,  Cairo,  Egypt. 
Ciiief  Chemist  to  the  Egyptian  Salt  &.  Soda  Co,  Formerly  Chief 
Chemist  to  the  Baltimore  and  Ohio  Kailway  in  America.  Joint  Author, 
with  Dr.  Henry  LefEmann,  of  the  following  works  :  (1)  Progressive 
Exercises  in  Practical  Chemistry;  (2)  Examination  of  Water  for 
Sanitary  and  Technical  Purposes ;  (3)  Analysis  of  Milk  and  Milk 
Products  ;  (4)  Select  Methods  in  Food  Analysis  (No.  4  Published  by 
Rebman,  London),  Blakeston,  Philadelphia. 

Otto  Hehner.  John  Golding. 

Wm.  Chattaway.  Arthur  R.  Ling. 

H.  Droop  Richmond.  Edward  Bevan. 


Bliss,  Henry  James  Wheeler, 
Balliol  College,  Oxford. 
Student.     Studied   under   Rev.  T.  C.   Porter,  Eton  College,  and  3 
years  at  Balliol  College. 

T.  C.  Porter.  H.  B.  Hartley. 

R.  Tabor  Lattey.  Henry  E.  Roscoe. 

D.  H.  Nagel.  William  Crookes. 


Bluman,  Nicholas  John, 

10,  A.mersham  Road,  New  Cross,  S.E. 
Works   Chemist.     Day  student  for  3  years  under  Dr.  F.  Mollwo 
Perkin  in   the    Borough   Polytechnic  Laboratories,   and  assistant  in 
Practical  Chemistry  Classes  during  the  session  1902-3. 

F.  Mollwo  Perkin.  John  E.  Mackenzie. 

Edwin  C.  Jee.  J.  T.  Hevntt. 

Bertram  Blount.  0.  J.  SUinhart. 


Briihl,  Paul, 

Engineering  College,  Sibpur,  near  Calcutta. 
Professor  of  Physics,  Mineralogy,  and  Geology,  Engineering  College, 
Sibpur.  Lecturer  on  Chemistry,  Rajshahye  College,  1882-1887. 
Professor  of  Physics  and  Chemistry,  Engineering  College,  Sibpur, 
1887-1895.  Professor  of  Physics,  Geology  and  Mineralogy,  1896  to 
the  present  time. 

William  Tate.  Prafulla  Chandra  Ray, 

David  Hooper.  Walter  T.  Grice. 

//.  E.  Stapleton. 
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Bugge,  Erasmus  Robert, 

327,  Grove  Green  Road,  Leytonstone. 
Chemist.  Student  in  Chemistry  1895  and  1896  under  Dr.  Hewitt. 
Holder  of  various  certificates  from  the  Science  and  Art  Dept.,  S.K. 
Engaged  at  the  Chemical  Works  of  Messrs.  Walter  Voss  &  Co., 
Millwall,  for  9  years,  and  has  there  done  a  considei-able  amount  of 
analytical  and  research  work,  and  is  now  desirous  of  being  privileged 
to  attend  the  meetings  of  the  Society  and  to  enjoy  the  benefit  of  the 
Society's  Literature  and  Library. 

Alfred  C.  Young.  Isaac  S.  Scarf. 

Walter  A.  Voss.  J.  T.  Hewitt. 

Charles  E.  Sohn. 

Clacker,  William, 

Bryantwood,  Auckland  Road,  Ilford. 
Analytical  Chemist.     From    1892    to  present  time.    Chemist  with 
Henry   Tate   and   Sons,   Ltd.,   Silvertown,  Sugar  Refiners.     Studied 
Chemistry  under  Dr.  Hewitt  at  the  East  London  Technical  College, 
and  obtained  1st  Class  at  the  London  Matriculation. 

J.  Woodward.  Hugh  Main. 

J.  T.  Hewitt.  D.  Bendix. 

Albert  Harrison.  B.  E.  R.  Newlands. 

Deeks,  William  Thom.as, 

High  St.,  Sbanklin,  I.  of  W. 
Pharmaceutical  Chemist.     Interested  in  the  Bacteriology  of  Fer- 
mentation. 

Frank  Oram.  J.  Brierley. 

Harry  Wilson.  Robert  Wright. 

Walter  S.  Crocker. 

Derwent,  Ernest, 

.'J6,  Sixth  and  Railroad,  Tronton,  Ohio,  U.S.A. 
Analytical  Chemist.     12  years'  experience  in  Analysis  of  Iron  and 
Steel,  Refractory  Material,  etc.     Chief  Chemist  to  Union  Iron  and 
Steel  Co.,  Ironton,  Ohio,  U.S.A. 

J.  P].  Stead.  C.  11.  Ridsdale. 

H.  Frankland.  John  Pattinaon. 

E.  H.  Saniter.  J.  T.  Dunn. 

Ellis,  Henry  Russel, 

177,  Warwick  Road,  W. 
Science    Teacher.     Inter.  B.Sc.    London   [Working   for    Honours 
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Chemistry  at  Final  B.Sc.].  Teacher  of  Chemistry  at  Regent  Street 
Polytechnic.  Wishes  to  become  a  Member  to  obtain  the  advantages  of 
the  meetings  and  the  Journal,  and  to  keep  in  touch  with  modern 
chemical  advances. 

Frank  E.  Weston.  J.  Bernard  Coleman. 

J.  C.  Crocker.  0.  Loewenthal. 

R.  W.  Sindcdl. 


Fawsitt,  Charles  Edward, 

9,  Foremount  Ter.,  Glasgow,  W. 
Demonstrator  in  Chemistry,  University  of  Edinburgh.  Am 
engaged  in  original  research  in  physical  chemistry.  Published  work  in 
Zeitschrift  Jiir  Physikal.  C/temie,  1902.  Member  of  the  Society  of 
Chemical  Industry,  the  Faraday  Society,  the  German  Chemical 
Society,  ex-1851  Exhibition  Scholar,  Ph.D.,  B.Sc,  author  of  "Tables 
for  Students  of  Quantitative  Chemical  Analysis  "  (Clay,  1903). 

Alex.  Crum  Brown.  Leonard  Dobbin. 

James  J.  Dobbie.  Morris  W.  Travers. 

James  Walker.  Alexander  Lauder. 


Porster,  "William, 

6,  North  Railway  Street,  Seaham  Harbour. 
Pharmaceutical   Chemist.     Formerly    a    student  under  Mr.   Wm. 
Fowler,   F.C.S.,  Sunderland,   and    Mr.  Wm.   Duncan,  F.C.S.,  Royal 
Dispensary,  Edinburgh  ;  and  at  the  Pharmaceutical  Society's  School, 
Bloomsbury  Square. 

William  Fowler.  J.  Norman  Collie. 

William  Duncan.  Arthur  Lapworth. 

T.  E.  Wallis. 


Friend,  John  Albert  Newton, 

2,  Francis  Road,  Watford,  Herts. 
Science  Master  at  Watford  Grammar  School.  B.Sc.  (Honours 
Chemistry)  Birmingham  University,  1902.  M.Sc.  (for  Research  on 
the  Reaction  between  Caro's  acid  and  HgOg)  Birmingham  University 
1903.  Priestley  Research  Scholar  at  Birmingham  University  (from 
1902 — 3).  Late  Assistant  Demonstrator  at  University,  Birmingham 
(1901—2). 

Percy  F.  Frankland.  Alex.  Findlay. 

Alex.  McKenzie.  T.  Slater  Piice. 

Thomas  lurner. 
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Gardiner,  Ernest  Alexander, 

Bretherton,  Nr,  Preston   Lanes. 
Teacher.     B.A.  Keble  College,  Oxford.     1st  Class  in  Final  Honour 
School  of   Chemistry   (June    1903).     Senior    Science   Master   at    the 
Plymouth  and  Mannamead  College.      Engaged  in  Research  Work  on 
Inorganic  Chemistry. 

W.  W.  Fisher.  .       J.  E.  Marsh. 

John  Watts.  Allan  F.  Walden. 

H.  L.  Bowman. 

Gatehouse,  Frank  Brooks, 

56,  Windmill  Street,  Gravesend,  Kent. 
Demonstrator  in  Chemistry  and  Metallurgy.  Assistant  analytical 
chemist.  Two  years  in  laboratory  under  J.  W.  Gatehouse,  F.I.C, 
Public  Analyst  for  Bath,  &c.  Four  and  a  half  years  as  student- 
demonstrator  at  the  Merchant  Venturers'  Technical  Coll.  Bristol,  under 
Prof.  J.  Wertheimer,  B.Sc,  F.I.C,  F.C.S. ;  Associate  of  the  Merchant 
Venturers'  Technical  Coll.,  Bristol,  and  Assistant  Chemist  to  the 
"Associated  Portland  Cement  Manufacturers,  Ltd.,  Gravesend  and 
London."  Author  of  "Process  for  estimation  of  Cyanide  in  the  presence 
of  a  Chloride"  (CJiem.  News,  Oct.  25,  1901).  Has  passed  Honours 
Part  II.  inorganic  and  organic  Chemistry,  and  Hons.  Pt.  I.  Metallurgy, 
Brd.  of  Ed.  practical  examinations. 

J.  Wertheimer.  Arnold  Philip. 

G.  P.  Darnell  Smith.  F.  Wallis  Stoddart. 

A.  E.  Thomas.  Umest  H.  Cook. 

Gent,  Percy  William, 

792^,  Ridge  Street,  Newark,  N.  J,,  U.S.A. 
Metallurgical  Chemist.  Student  ^  for  three  years  at  University 
College,  London,  under  Sir  William  Ramsay,  K.C.B.,  F.R.S. ;  also  at 
lloyal  College  of  Science,  S.  Kensington.  Assistant  Chemist  with 
Dr.  Paul  Jeserich,  Gerichts-Chemicker  of  Charlottenburg,  Berlin,  and 
afterwards  with  Messrs.  Morris  &  Co.,  Metal  Extractors,  Doncaster. 
Now  metallurgical  chemist  with  the  Balbach  Smelting  and  Refining 
Co.,  Newark,  N.  J.,  U.S.A. 

William  llaiusay.  Otto  Ilehner. 

Edward  C.  Cyril  Baly.  Allan  T.  Hall. 

Thomas  Gough.  Morris  W.  Travers. 

Grundy,  Frank  Barnes, 

lied  Jiodgo,  King's  Road,  Richmond,  S.W. 
Technical  Chemut.     Three    years'  Chemical  Training,  University 
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College,  Victoria  University.  Assistant  to  Professor  Lewes  four  years. 
Eight  years  Assistant  Chemist  Welsbach  Incandescent  Co. ;  now 
Manager  and  Chemist,  Ramie  Co.,  Bredbury,  Stockport. 

Vivian  B.  Lewes.  James  Swinburne. 

J.  S.  S.  Brame.  W.  R.  Cooper. 

Charles  A.  Kohn.  W.  Mackean. 

Horatio  Ballantyne. 

Hall,  John  T., 

West  View,  Stanwell,  Staines. 
Manager  and  Analyst  for  the  Staines  Sewage  "Works,  Stanwell.  I 
am  a  Member  of  the  Sanitary  Institute  (by  Exam.) ;  I  am  the  author 
of  a  paper  on  Sewage  Works  Management  and  Analytical  Chemistry 
for  Sewage  Works  Managers,  read  before  a  fleeting  of  the  Sewage 
Works  Managers  Assoc,  July  18th,  1903. 

James  Ashton.  W.  Watson  Will. 

Samuel  Rideal.  A.  Wynter  Blyth. 

Henry  Kenwood.  A.  W.  GeiTard. 

Heasman,  Harold  Montague, 

1,  Carlisle  Road,  Finsbury  Park,  N. 
Analytical  Chemist.  Studied  Science  at  University  College  under 
Sir  William  Ramsay  and  Prof. .  Carey-Foster.  Studied  Metallurgy 
under  C.  J.  Head,  Esq.,  F.C.S.,  F.I.C.,  and  at  King's  College  and  the 
Birkbeck  Institution.  Have  been  acting  as  Assistant  Chemist  for  the 
past  four  years  to  Messrs.  Stanger  and  Blount,  2,  Broadway,  West- 
minster, where  I  am  still  engaged. 

S.  Dickson.  C.  J.  Head. 

Bertram  Blount.  A.  M.  Kellas. 

John  E.  Mackenzie. 

Hendrickson,  Arthur  V., 

The  Gasworks,  Lower  Sydenham,  S.E. 
Analytical  and  Gasworks  Chemist.     Chemist  to  the  Crystal  Palace 
District  Gas  Company,  Tjower  Sydenham,  for  past  2  years. 
Robert  English.  Vivian  B.  Lewes. 

Samuel  Rideal.  W.  W.  Duffield. 

H.  F.  Hills.  F.  Napier  Sutlm. 

Howarth,  John  George, 

*•  Danes  Dyke,"  Capstone  Road,  Bournemouth. 
Senior  Science  Master,  Bournemouth  School.    Teacher  of  Chemistry 
and  Physics  (Registered  under  the  Board  of  Education),  for  the  last 
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eight  years,    at   the   Crypt    Grammar   School,    Gloucester,    and    the 
Bournemouth  School  (School  of  Science). 

George  Embrey.  B.  S.  Gott. 

W.  H.  Edwards.  J.  M.  Collett. 

J,  S.  S.  Brame. 

Hughes,  Edwin  Reginald, 

106,  Queen  Victoria  St.,  London,  E.G. 
Analytical  and  Metallurgical  Chemist.    Formerly  five  years  assistant 
to   Mr.    Edward  Riley.     15  years  Chemist   to    South    Wales  Steel 
Works,  Llanelly,  now  practising  at  above  address. 

George  H.  Hughes.  B.  E.  E.  Newlands. 

John  Hughes.  E.  W.  Voelcker. 

Bernard  Dyer.  Thos.  Howard. 

Hymans,  Herbert, 

13  and  14,  Trinity  Sq.,  E.G. 
Manufacturing  Chemist  (Pharmaceutical  and  Technical  Chemicals 
and  Drugs).  Formerly  student  in  the  Laboratories  of  the  City  of 
London  College  under  Mr.  I.  S.  Scarf,  F.C.S.  Pupil  Assistant  (18 
months)  in  Laboratory  of  Samuel  Rideal,  Esq.,  D.Sc,  F.LC,  F.C.S. 
Assistant  (3|  years)  in  Analytical  Laboratory  of  Messrs.  Wright, 
Layman  and  Umney,  Manufacturing  Chemists,  London.  Notes,  etc., 
published: — "New  Method  for  Estimation  of  Phenols"  (Pharma- 
ceutical Journal) ;  "  The  Occurrence  of  Sodium  Sulphate  in  Nature  " 
(Pharmaceutical  Journal,  1900). 

Samuel  Rideal.  Henry  Durham. 

Ernest  J.  Parry.  Isaac  S.  Scarf. 

J.  Wicliffe  Peck. 

Ibbotson,  Edward  Charles, 

3,  Ashgate  Road,  Sheffield. 
Works    Manager,  Sybry,  Searls,  &  Co.,  Ltd.,   Sheffield.     Mappin 
Medallist  (Metallurgy).     Associate    Sheffield  University.     (4    years) 
Managing  Chemist,  The  Aruba  Island  Gold  Mining  Co.,  Ltd.,  Dutch 
West  Indies. 

Fredk.  J.  Merrils.  Alfred  H.  Allen. 

Lawrence  Dufty.  G.  T.  W.  N'ewaholme. 

Harry  lirearleij. 

Jackson,  William  Henry, 

73,  Church  Street,  West  Hartlepool. 
Analytical  Chemist.     Tiaoe  years  as  Articled  Pupil  and  three  years 
M  Assitttant   to  Mr.  A.  C.  Wilson,  F.K.S.E.,  District  Agricultural 
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Analyst  to  the  Co.  of  Durham.  Two  years  as  Chemist  to  the  West 
Yorkshire  Iron  and  Coal  Co.,  Ltd.,  &c.,  and  during  the  last  four 
years  have  been  engaged  in  private  practice  as  Analytical  and  Con- 
sulting Chemist. 

A.  C.  Wilson.  Thomas  Fairley. 

J.  Falconer  King.  George  Siddle. 

F.   W.  Richardson. 


Jennings,  Walter  Ernest, 

8,  Rawdon  Terrace,  Ashby-de-la-Zouch, 
Schoolmaster.     Certificated  in  Honours  in  Chemistry  by  the  Board  of 
Education.     Teacher  of  Chemistry  at  Aid.  Newton's  School,  Leicester, 
for  9  years.     Headmaster  of  the  English  Department  of  the  Grammar 
Foundation,  Ashby-de-la-Zouch. 

W.  W.  Tunnicliffe.  W.  Ball. 

Fredk.  Cowling,  S.  I.  Crookes. 

C.  O'SulKvan. 


Kent,  Thomas  Oliver, 

89,  Loughboro'  Park,  Brixton,  S.W. 
Analytical  and  Research  Chemist.  Managing  Chemist  of  the 
Research  Laboratories  of  Messrs.  Oppenheimer,  Son,  ik  Co.,  Ltd. 
Original  work  done  on  the  physiological  action  of  the  Iron  Salts.  Am 
desirous  of  possessing  the  literature  of  the  Chemical  Society,  and 
keeping  in  touch  with  chemical  progress. 

W,  Shepperson.  Alan  Fletcher. 

H.  Helbing.  A.  Searl, 

J.  T.  Ainslie  Walker.  C.  F.  Cross. 

Edward  Sevan. 


Kielty,  John  J., 

71,  Cairo  Road,  Walthamstow. 
Teacher  of  Chemistry  in  the  Walthamstow  Technical  School, 
Science  School  A.  (1)  Teacher  of  Chemistry  for  16  years;  (2)  1st 
Class  Honours  Practical  Chemistry ;  1st  Class  Advanced  Theory  of 
Chemistry  ;  1st  Class  Advanced  Organic  Theory  ;  1st  Class  Advanced 
Practical  Organic,  S.K. ;  (3)  Certificated  Teacher  and  qualified  Teacher 
of  Physics  and  Mathematics. 

Jos.  S.  Bridges.  Chapman  Jones. 

C.  A.  Buckmaster.  James  C.  Philip. 

Isaac  S.  Scar/. 
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Knight,  Harley  Pancutt, 

"  Ledbury,"  64,  Amhurst  Park,  Stamford  Hill,  N. 
Analytical  Chemist,  Assistant  to  Bertram  Blount,  Esq.     Certificated 
student  of   the   Chem.    Depart.,   City   of   London   Guilds   Technical 
College,  Finsbury,  E.G. 

R  Meldola.  F.  Southerden. 

John  Castell-Evans.  Chas.  R.  Darling. 

Bertram  Blount. 

Laing,  John,  P.I.O., 

Everlie,  Skelmorlie,  N.B. 
Analytical  Chemist.  Papers  on  Destructive  and  Conservative 
Distillations  of  Mineral  Oils  and  their  molecular  condition.  Keith 
Medal,  Royal  Scottish  Society  of  Arts,  Edinburgh  (printed  in  their 
transactions).  Oil  Gas  before  Society  of  Chemical  Industry  (printed 
in  their  transactions).  Late  Chemist  and  "Works  Manager,  Midlothian 
Oil  Company,  Ltd.,  Straiton,  Midlothian.  Late  General  and 
Commercial  Manager,  Boson  Oil  Company,  Ltd.,  near  Frejus, 
Var.  France. 

Stevenson  Macadam.  George  Beilby. 

John  Hunter.  J.  Falconer  King. 

J,  Stanley  Muir. 


Lamplough,  Francis  Edward  Everard, 
Trinity  College,  Cambridge. 
Student.     1st  Class    Nat.   Sci.   Tripos,    1902,     Major    Scholar    of 
Trinity  College.     Exhibitioner  in    Chemistry,   London  Intermediate 
Science,  1903. 

G.  D.  Liveing.  H.  J.  H.  Fenton. 

W.  J.  Sell.  H.  0.  Jones. 

J.  P.  Millington. 

Lawrence,  Henry  William, 

Wellington,  New  Zealand. 
Analytical  Chemist.  Chief  Assistant,  Chemical  Laboratory — Agri- 
cultural Department,  Wellington,  N.Z.  Formerly  assistant  to  Dr. 
Voelcker,  Royal  Agricultural  Society's  Laboratory,  and  to  Sir  Henry 
Gilbert,  Rothamsted  Laboratory  (10  years).  Now  with  Mr.  B.  C.  Aston, 
Chemist  of  Agric.  Dept.  Wellington,  N.Z. 

J.  Augustus  Voelcker.  Harry  M.  Freear. 

Thos.  Howard.  E.  W.  Voelcker. 

Bernard  Dyer. 
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Leadbetter,  Harold  DuflF, 

95,  Capel  Road,  Forest  Gate,  London,'E. 
Assistant  Demonstrator  at  the  Royal  College  of  Science,  London. 
Associate  of  the  Royal  College  of  Science,  London.     Assistant  Chemist 
for  3  years  at  Messrs.  A.  Boake,  Roberts  and  Co.,  Ltd.,  London,  E. 
William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  H.  Burrows. 

J.  C.  Philip. 

Le  Bas,  G-ervaise, 

Baymont  House,  St.  Aubin's,  Jersey. 
Science   Teacher.     B.Sc.   London    University.     Received    Chemical 
Training    University    College,    London.     Formerly    Science    Master, 
Kingswood  School,  Bath.     At  present  Science  Master,  County  Inter- 
mediate School,  Llanelly. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

Morris  W.  Travers.  W.  Lester  Alton. 

A.  Vincent  Eisden. 

Macdonald,  David  Baird, 

18,  Kimberley  Road,  Leicester. 
Chemist  and  Laboratory  Manager.  Studied  Chemistry  under 
Dr.  David  Lees,  Glasgow ;  passed  the  Pharmaceutical  Society's  Minor 
Exam.  1896  ;  gained  Kinninmont  Gold  Medal  (Electricity,  Magnetism 
and  Botany,  1896)  j  spent  4  years  in  Pharmaceutical  Laboratory,  J.  F« 
Macfarlan  and  Co.,  Edinburgh,  under  D.  B.  Dott,  Esq.,  F.I.C., 
F.R.S.E.,  &c. ;  Studied  Essential  Oils  under  W.  Watson  Will,  Esq., 
Metropolitan  Coll.  Pharmacy,  London ;  late  Chemist  to  Messrs. 
Dak  in  Brothers,  Middlesex  Street,  London,  E.G.  ;  now  Chemist  and 
Manager  to  E.  H.  Butler  and  Sons,  Manufacturing  Chemists,  New 
Haymarket,  Leicester. 

W.  Watson  Will.  Harold  E.  Burgess. 

F.  Filmei-  De  Morgan.  Peter  MacEwan, 

Ernest  J.  Parry.  Thos.  Tyrer. 

McMahon,  Frederick  William, 

61,  Brockley  Rise,  Forest  Hill,  S.E. 
Works  Chemist.  I  received  my  training  as  an  analytical  chemist  at 
St.  Thomas's  Hospital.  First  as  a  student  (three  years)  and  then  as  lecture 
assistant  (four  years)  under  Professor  Wyndham  R.  Dunstan.  At 
present  engaged  as  works  chemist  to  Oxychlorides,  Ltd.,  doing  research 
work. 

Wyndham  R.  Dunstan.     Hamilton  Wingate. 

Arthur  W.  Crossley.  W.  Carrick  Anderson. 

H.  R.  Le  Sueur.  Jaines  Roberts,  Jr. 


Mann,  Ernest  William, 

"  Lynton,"  Willow  Avenue,  Edgbaston,  Birmingham. 
Analyst  and  Chemist  to  Messrs.  Southall  Bros,  and  Barclay, 
Manuf.  Chemists,  Birmingham.  Apprenticed  to  the  above  firm  in 
analytical  laboratory  for  4  years,  assistant  chemist  7  years,  now  chief. 
Pharmaceutical  Chemist.  Co-author  with  the  late  John  Barclay,  B.Sc, 
in  a  paper  on  the  investigation  of  Benzoin  and  allied  drugs  (Pharma- 
ceutical Journal,  Mar.  15,  1902).  Contributed  a  paper  on  the 
adulterations  and  methods  of  detection  of  Copaiba  {Pharmaceutical 
Journal,  Mar.  21,  1903). 

Alfred  Southall.  C.  G.  Moor. 

Frank  H.  Alcock.  Geo.  E.  Perry. 

Robert  H.  Pickard.  A.  W.  Gerrard. 

Monier-Williams,  Gordon  Wickham, 
The  Lammas,  Esher,  Surrey. 
B.A.  Oxon.     First  Class,  Honour  School  of  Natural  Science,  Oxford, 
1903.    Now  a  Student  in  the  University  of  Freiburg. 
V.  H.  Yeley.  W.  W.  Fisher. 

H.  E.  Eoscoe.  J.  E.  Marsh. 

Wm.  Odling.  James  Dewar. 

William  Ramsay. 

Naime,  Urban  Orlando  Scotohburn, 

7,  Hawthorne  Terrace,  Ripple  Road,  Barking,  Essex. 
Analytical  Chemist.     Have  been  for  the  last  five  years  Assistant  to 
H.  Leicester  Greville,  F.I.C,  F.C.S,,  Chemist  to  the  Commercial  Gas 
Company,  and  am  a  First  Class  Matriculated  Student  of  the  London 
University,  and  Chemist  to  the  Wandsworth  and  Putney  Gas  Co. 
H.  Leicester  Greville.         W.  J.  Dibdin. 
D.  A.  Sutherland.  Roht.  G.  Grimwood. 

H.  F.  Hills.  W.J.  A.  Butterfield. 

Nevin,  James  Victor, 

Bristol  Dispensary,  Bristol. 
Pharmacist.     I  have  been  engaged  in  Analytical  work  for  over  two 
years  in  the  Chemical  Laboratory,  Swindon.     Since  1898  have  been 
Pharmacist  in  charge  of    the  Bristol   Dispensary  ;  during  that  time 
have  had  a  considerable  amount  of  Analytical  work  to  do. 
Ernest  II.  Cook.  Wm.  Berry. 

Frederic  R.  Ellis.  G.  P.  Darnell ■^Sinith. 

John  C.  Umney. 
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Parry,  William, 

23,  Mount  Pleasant,  Waterloo,  Liverpool. 
Schoolmaster.       B.So.     (London     University,     Mathematics     and 
Chemistry).     Teacher   of    Chemistry    in  Merchant    Taylors'    School, 
Crosby. 

W.  Ross  Innes.  Prosper  H.  Marsden, 

Henry  C.  Bond,  J.  W.  Shepherd. 

Francis  Jones, 

Pike,  Henry  George, 

Downton,  Salisbury,  Wilts. 
Demonstrator  in  Practical  Chemistry  at  the  College  of  Agriculture, 
Downton.  For  20  years  Assistant  to  Dr.  Munro.  Professor  of 
Chemistry  at  the  College  of  Agriculture,  Downton,  Wilts.  For  10 
years,  Demonstrator  of  Practical  Chemistry,  Qualitative  Analyses,  and 
Quantitative  Analyses  of  Fertilisers,  Feeding  Stuffs,  Waters,  Soils, 
Milk  and  other  Dairy  products,  &c.,  at  the  College  of  Agriculture. 

John  M.  H.  Munro.  John  Wrightson. 

Alfred  J.  Wilcox.  C.  H.  Corhett. 

F,  0.  Solomon.  JSernard  Dyer. 

Plymen,  George  Horace  Gladstone, 
2,  Melton  Road,  Leicester. 
Science  teacher  in  Organised  Science  School.  Government  re- 
cognised and  registered  teacher  of  science  (including  chemistry)  in 
secondary  schools.  Six  years'  experience  as  student  in  chemical 
laboratories ;  the  experience  includes  work  in  Honours  Stage  (South 
Kensington),  and  the  work  laid  down  in  the  B.Sc.  (Lond.)  syllabus. 
Inter.  B.Sc.  London  University  (1900). 

William  Ball.  F.  W.  Twiis. 

Edward  Masters.  A.  D.  Hall. 

W.  W.  Tunnicliffe.  E.  J.  Russell 

William  T.  Boone.  Albert  Howard. 

Lewis  Oiigh.  M.  J.  B.  Dunstan. 

Pollard,  William  Branch, 

68,  Finnart  Street,  Greenock,  N.B. 
Analytical  Chemist     B.A.  (Cantab.).     Second  Class  Natural  Science 
Tripos,  1901.     Technical  research  on  the  cause  of  frothing   in  boiling 
sugar  solutions. 

W.  J.  Sell.  H.  J.  H.  Fenton. 

Sidney  Skinner.  William  C.  T.  Beasley. 

H.  0.  Jones. 
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Redfern,  Herbert  Stanley,  B.So., 
U.M.F.C.  College,  Ningpo,  China. 
Principal  and  Lecturer  in  Science.  Took  the  course  prescribed  for 
the  Victoria  B.Sc.  degree  in  the  Honours  School  of  Chemistry  at  Owens 
College,  Manchester  (1899 — 1900),  and  Yorkshire  College,  Leeds 
(1900 — 1902).  Graduated  June,  1902  ;  since  which  has  taken  a  post- 
graduate course  at  Yorkshire  College  in  General  and  Technical  Organic 
Analysis.  Has  recently  been  appointed  Principal  of  the  U.M.F.C. 
College  at  Ningpo,  China,  and  his  duties  will  include  the  teaching  of 
Chemistry  and  Physics.  Desirous  of  having  the  Society's  publications 
in  order  to  keep  himself  informed  of  current  investigations, 

H.  B.  Dixon.  Norman  Smith. 

D.  L.  Chapman.    .  Julius  B.  Cohen. 

Wm.  A.  Bone.  W,  H.  Perkin,jvn. 

Rich,  Stiles  William  George, 

•   Stanley  Street,  South  Brisbane,  Queensland. 
Pharmaceutical     Chemist.     Ten    years'     experience    as     Pharma- 
ceutical   Chemist,    during   which   time   was  four  years  Assistant   to 
A.  B.  Chater,  Esq,  F.C.S.  (present  Public  Analyst  for  Brisbane),  and 
two  years  as  Lecturer  at  College  of  Pharmacy,  Brisbane. 

J.  Brownlie  Henderson.  Horatio  Ballantyne. 

Arthur  B.  Chater.  J.  West  Knights. 

T.  II.  W.  Idris. 

Richardson,  Harold  Ernest, 

63,  Lansdowne  Eoad,  Seven  Kings,  Ilford. 
Science  Master  at  Coopers'  Company's  School.     Bachelor  of  Arts 
and  Bachelor  of  Science  (London  University). 

J.  T.  Hewitt.  W.  H.  C.  Jemmett. 

J.  McCrae.  A.  E.  Dunstan. 

Harold  A.  Auden. 

• 

Rogers,  William  David, 

36,  Grange  Road,  Smethwick. 
Assistant  in  the  Chemical  Laboratory,  Clifton  College,  Bristol. 
Associate  of  the  Koyal  College  of  Science  for  Chemistry.  Been 
engaged  in  teaching  Chemistry  for  several  years  under  W.  A. 
Shenstone  and  F.  T.  S.  Houghton,  King  Edward's  School,  Five 
Ways,  Birmingham. 

W.  A.  Shenstone.  M.  0.  Forster. 

William  A.  Tilden.  G.  T.  Morgan. 

G.  M.  Norman. 
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Senter,'.  George, 

37,  Ronalds  Road,  Highbury,  London,  N. 
Teacher  of  Chemistry.  Sir  John  Cass  Technical  Institute,  Aldgate, 
London,  E.C.  Ph.D.  (Leipzig),  B.Sc.  (Lend-.).  Pharmaceutical 
Chemist.  Studied  Chemistry  at  Pharm.  Society's  School ;  University 
College,  London  ;  Universities  of  Leipzig  and  Gcittingen  ;  late  1851 
Exhibition  Research  Scholar.  Published  Papers  :  "  Das  HgO^-Zerset- 
zende  Enzym  des  Blutes  "  {Zeit.  Phys.  Chem.,  1903,  44,  257);  1903 
"  Density  of  Colloidal  Solutions "  (with  Sir  W.  Ramsay,  K.C.B.), 
J5.  A.  Report,  1901 ;  *'  Measurement  of  Temperature"  (with  Dr.  Travers 
and  Dr.  Jacquerod),  {Phil.  Trans.,  1902,  A.,  p.  105), 

William  Ramsay.  Edward  C.  Cyril  Baly. 

Charles  A.  Kohn.  Samuel  Smiles. 

Morris  W.  Travers.  J.  Norman  Collie. 


Slator,  Arthur, 

The  Priory,  Burton-on-Trent, 
Demonstrator  and  Lecturer  at  University  College,  Nottingham, 
having  the  following  degrees  :  Ph.D.  (Leipzig),  M.Sc.  (Birmingham), 
B.Sc.  (London),  and  having  contributed  a  paper  on  "  The  Chemical 
Dynamics  of  the  Reactions  between  Chlorine  and  Benzene  "  to  the 
J.  Chem.  Soc,  1903,  83,  729. 

F.  Stanley  Kipping.  T  Slater  Price, 

Percy  F.  Frankland  R.  M.  Caven. 

Henry  J.  S.  Sand. 


Smith,  Frank  Gurney, 

7,  Luxemburg  Gardens,  Brook  Green,  W. 
Chemical  Student.     Diploma  of  Associate  of  City  and  Guilds  Insti- 
tute (1902),     Since  October,   1902,  have  been  engaged  in  Research 
work  under  the  direction  of  Dr,  Armstrong  at  the  Central  Technical 
College, 

Henry  E,  Armstrong.  William  A.  Davis, 

Gerald  T.  Moody,  William  Robertson, 

T.  Martin  Lowry.  Edward  W.  Lewis. 


Smith,  William  Veysey, 

7,  Grove  Road,  Ipswich  Road,  Norwich, 
One  of  His  Majesty's  Inspectors  of  Factories  under  the  Home  Oflfice, 
Formerly   Postmaster  in   Natural   Science    (Chemistry)    at    Merton 
College,  Oxford,     Second-  Class  Final  Honour  School  of  Chemistry, 
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Oxford.  B.A.    I  have  held  a  Science  Mastership  at  Oraubrook  School, 

Kent,  and  Blundell's  School,  Tiverton. 

W.  W.  Fisher.  V.  H.  Veley. 

John  Watts,  Allan  F.  Walden, 

J,  E.  Marsh.  //.  L.  Bowman. 

Stewart,  Alfred  Walter. 

18,  Annfield  Terrace,  Partick  Hill,  Glasgow. 
Student.     Bachelor  of    Science,   Glasgow   University,    1902 ;   was 
appointed    Research   Student    in    Chemistry,  1901  ;    spent  a  winter 
semester  in  Germany  on  Research  work,  1902-3  ;  was  appointed  to  an 
1851  Exhibition  Scholarship  (1903). 

John  Ferguson.  James  Roberts,  jun. 

W.  Carrick  Anderson.  Matthew  A.  Parker, 

D.  E.  Boyd. 

Tighe,  Arthur, 

20,  Marlborough  Place,  St.  John's  Wood. 
Chemical  Student.     Student  under  Basil  Turner,  Esq.,  Assayer  of 
Sydney,  N.S.Wales  (eighteen  months).     Lecturer,  Sydney  University. 
Student  under  A.  C,  Chapman,  Esq.,  F.I.C.,  of  Duke  St.,  Aldgate,  E.G. 
(twelve  months).     Also  at  Finsbury  College  for  one  course. 
Alfred  C.  Chapman.  F.  Southerden. 

R.  Meldola.  F.  Guy  Stirling  Baker. 

Fredk.  J.  Harry. 

Turner,  Arnold, 

316,  Entwisle  Rd.,  Rochdale. 
Brewer  and  Chemist.  A  Student  in  the  Brewing  Section  of 
Chemical  Department,  Manchester  School  of  Technology  for  three 
years.  Obtained  first  place  in  Honours  and  the  Silver  Medal  in 
Brewing,  of  City  and  Guilds,  London,  1903.  Desirous  of  obtaining 
the  Society's  Journal  for  purposes  of  study. 

William  J.  Pope.  S.  J.  Peachey. 

Jas.  Grant.  L.  G.  Radcliffe. 

F.  S.  Sinnatt. 

Turner,  William  Ernest  Stephen, 
52,  Cheshire  Road,  Smeihwick. 
Science   Teacher.      Science   Instructor    to    the    Oldbury    Higher 
Education  Committee.      Birmingham  University  Research  Scholar. 
B.Sc.  (Ijondon). 

Percy  F.  Frankland,  Alex.  Findlay. 

Alex.  McKenzio.  T.  Slater  Price. 

R.  Lloyd  Whiteley. 
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Walker-Pole,  Miles, 

71,  De  Korle  Street,  Braamfontein,  Johannesburg. 
Analytical  and  General  Chemist.  Registered  as  a  Chemist  and 
Druggist  under  the  Pharmaceutical  Society  of  Great  Britain,  October  7, 
1893,  Granted  Diploma  by  the  "  Raad  van  Examinatoren,"  Pretoria, 
March  17,  1896,  for  special  mining  analytical  report.  Chemical  work 
under  Stevenson  Macadam,  Edin.,  1891.  Eight  yeai's'  practical 
experience  Gold  Assay  and  General  Mining  Chemistry.  Assay  work 
under  Dr.  Muter,  Kennington,  1894.  Experiments  in  Amalgama- 
tion, resulting  in  the  production  of  a  metal  for  mining  pumps  which 
stands  the  action  of  the  Rand  water  better  than  that  in  use  before. 
John  Muter.  John  C.  Hewlett. 

E.  J.  Millard.  Peter  MacEwan. 

B.  L.  Jenhs. 

Weiss,  Carl  Friederich  Richard, 

37,  Binfield  Road,  Clapham,  London,  S.W. 
Formerly  Analytical  Chemist  (Assistant  of  Prof.  Dr.  Migula,  Karls- 
ruhe, Bad.),  now  Pharmaceutical  Chemist.  Studied  Chemistry  at 
Berlin  University,  2  years  ;  Bacteriology  at  Karlsruhe  Polytechnic, 
1  year ;  Bacteriology  and  Chemistry  at  Bale  University,  1  year. 
Ph.D.,  M.A.,  Bale  University.  Diploma  as  German  Apotheker, 
Berlin  University ;  M.Ph.S.,  London.  Author  of  "  Ueber  die  Bac- 
terienflora  der  sauren  Gahrung  einiger  Nahrungs  und  Genussmittel," 
1899. 

Otto  Hehner.  H.  Helbing. 

Oscar  Guttmann.  Arthur  R.  Ling. 

B.  E.  B.  Newlands. 

Wright,  Fred, 

Terry  Street,  Balmain,  N.S.W. 
Chemist.     Lecturer  in  Pharmacy,  Materia   Medica,   and    Pharma- 
ceutical Chemistry,  Technical  College,  Sydney,  1882—1902.     Pharma- 
ceutical Chemist  to  Elliott  Bros.  (Limited),  Manufacturing  Chemists, 
Balmain,  Sydney,  N.S.W. 

Henry  G.  Smith.  Will.  A.  Dixon. 

William  M.  Hamlet.  W.  M.  Doherty. 

Andrew  J.  Dixon. 
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The  following  were  recommended  by  the  Council  for  presentation  to 
ballot  under  Bye-Law  I.  (3)  : 

Kin,  Thein, 

Rangoon. 
Assistant  to  the  Chemical  Examiner,  Burma.  Studied  Chemistry 
in  the  Rangoon  College.  B.A.,  Calcutta  University,  1895.  First 
Assistant  to  the  Lecturer  in  Chemistry  and  Physical  Science,  Rangoon 
College,  1896 — 1901.  Assistant  to  the  Chemical  Examiner,  Burma, 
from  April,  1901. 

M.  Hunter.  Andrew  Campbell. 

Prasad,  Mata, 

Beni  lal's  Katra,  Benares  City. 
Merchant  and  Honorary  Lecturer  in  Chemistry.     M.A.  First  Class 
Allahabad    University,    late     Professor     Physical    Science     Barelly 
College,  at  present  Honorary  Professor  and   Lecturer  of  Chemistry 
Central  Hindu  College,  Benares. 

Arthur  Richardson.  Sydney  Young. 

Abhayacharan  Sanyal.  Francis  G.  Francis. 

Robertson,  Philip  Wilfred, 

20,  Talavera  Terrace,  Wellington,  New  Zealand. 
Student.     Author   of    "  Atomic  and   Molecular  Heats  of   Fusion," 
T.,  1233,   P.,   1902,  131.     Sir  George   Grey  Scholar  in  Physics  and 
Chemistry  at  Victoria  College.     At  present  engaged  in  research  in 
Organic  and  Physical  Chemistry  under  Professor  Easterfield. 

Thomas  H.  Eastertield.  J.  S.  Maclaurin. 
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Thursday,  December  3rd,  1903.  Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  M.  Kemp- Welch  and  J.  T.  Ainslie  Walker  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Alfred  Denys  Cowper,  3,  Bishop'a  Mansions,  Fulham,  S.W. 
Nevil  Norton  Evans,  McGill  University,  Montreal,  Canada. 
John  Monteath  Guthrie,  199,  Ferry  Road,  Leith,  N.B. 

The  President  announced  that  since  the  last  meeting  a  photograph 
of  the  portrait  of  Roger  Bacon  which  is  in  Knole  House,  had  been 
presented  to  the  Society  by  Mr.  Oscar  Guttmann. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected  : 

Robert  Duncombe  Abell,  Ph.D.,  D.Sc.  Thomas  Vipoud  Barker. 

Percy  Appleyard.  Harold  Goodenough  Bayly. 

Edward  F.  Armstrong,  Ph.D.  '  Charles  Marsh  Beadnell. 

Herbert  Henry  Ashdown.  William  Beam,  M.A.,  M.D. 

Herbert  Moore  Attwell.  Henry  James  Wheeler  Bliss. 

William  Cornish  Badcock,  B.A«  Nicholas  John  Blunian, 

Harold  James  Bailey.  Paul  BriihJ. 
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Erasmus  Robert  Bugge. 

William  Clacher. 

William  Thomas  Decks. 

Ernest  Derwent. 

Henry  Russel  Ellis. 

Charles  E,  Fawsitt,  Ph.D.,  B.Sc. 

William  Forster. 

John  Albert  N.  Friend,  M.Sc. 

Ernest  A.  Gardiner,  B.A. 

Frank  Brooks  Gatehouse. 

Percy  William  Gent. 

Frank  Barnes  Grundy. 

John  T.  Hall. 

Harold  Montague  Heasman. 

Arthur  V.  Heudrickson. 

John  George  Howarth. 

Edwin  Reginald  Hughes. 

Herbert  Hymans. 

Edward  Charles  Ibbotson. 

William  Henry  Jackson. 

Walter  Ernest  Jennings. 

Thomas  Oliver  Kent. 

John  J.  Kielty. 

Thein  Kin,  B.A. 

Harley  Fancutt  Knight. 

John  Laing. 

Francis  E.  E.  Lamplough,  B.A. 

Henry  William  Lawrence. 

Harold  Duff  Leadbetter. 


Gervaise  Le  Bas,  B.Sc. 

David  Baird  Macdonald. 

Frederick  William  McMahon. 

Ernest  William  Mann. 

Gordon  W.  Monier- Williams,  B.A. 

Urban  Orlando  S.  Naii-ne. 

James  Victor  Nevin. 

William  Parry,  B.Sc. 

Henry  George  Pike. 

George  Horace  G,  Plymen. 

William  Branch  Pollard,  B.A. 

Mata  Prasad,  M.A. 

Herbert  Stanley  Redfern,  B.Sc. 

Stiles  William  George  Rich. 

Harold  E.  Richardson,  B.A.,  B.Sc. 

Philip  Wilfred  Robertson. 

William  David  Rogers. 

George  Senter,  Ph.D.,  B.Sc. 

Arthur  Slator,  Ph.D.,  M.Sc. 

Frank  Gurney  Smith. 

William  Veysey  Smith,  B.A. 

Alfred  Walter  Stewart,  B.Sc. 

Arthur  Tighe. 

Arnold  Turner. 

William  Ernest  S.  Turner,  B.Sc. 

Miles  Walker-Pole. 

Carl  Friederich  R.  Weiss,  Pli.D. 

Fred  Wright. 


•158.  "The  molecular  formulee  of  some  fused  salts  as  determined 
by  their  molecular  surface  energy."    By  J.  F.  Bottomley. 

The  electrolytic  conductivity  of  fused  salts  has  not  been  satisfactorily 
explained,  but  it  might  be  expected  that  ionisatiou  would  be  produced 
by  the  presence  of  complex  molecules,  and,  at  Sir  William  Ramsay's 
suggestion,  measurements  of  the  variation  of  the  capillary  rise  with 
temperature  were  undertaken  with  the  object  of  testing  this  point. 
The  determinations  with  lithium  and  silver  nitrates,  potassium 
chlorate  and  dichromate,  zinc  and  stannous  chlorides  were  unsatisfactory 
owing  to  experimental  difficulties,  and  successful  results  were  obtained 
only  with  sodium  and  potassium  nitrates.  The  average  value  of 
K  for  sodium  nitrate  i.s  0-503,  and  for  potassium  nitrate,  0  445, 
instead  of  2*12,  the  normal  value  for  non-associating  substances. 
Tliis  implies  that  9  or  10  molecules  of  the  simple  salt,  NaNO^  or 
KNOg,  are  associated  to  form  a  complex,  the  suppo.sition  that  a 
portion  of  the  salt  is  ionised  by  the  complex  molecules  of  another 
portion  being  therefore  rendered  probable. 
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*159.  "  The  atmospheric  corrosion  of  zinc."    By  G.  T.  Moody. 

The  recoi'ded  observation  that  hydrogen  peroxide  may  be  detected 
during  the  oxidation  of  zinc  in  presence  of  water  has  been  brought 
forward  by  Dunstan  in  support  of  his  contention  that,  in  the  case  of 
iron,  hydrogen  peroxide  "  is  a  necessary  intermediate  product  of  the 
chemical  change  involved  in  rusting  "  (Report  of  the  Steel  Rails 
Committee  of  the  Board  of  Trade,  1900;  this  vol.,  p.  152).  It 
consequently  appeared  of  interest  to  determine  if  the  scale  formed 
during  the  atmospheric  corrosion  of  zinc  showed  a  composition  which 
would  justify  the  assumption  that  it  is  to  be  regarded  as  an  oxidation 
product  formed  by  the  interaction  of  metal,  water,  and  oxygen.  To 
this  end,  strips  of  thin  sheet  zinc  were  suspended  in  a  muslin  bag 
under  the  shelter  of  a  north  wall  and  exposed  to  the  full  effects  of  the 
atmosphere  for  5  months.  At  the  end  of  this  period,  the  semi-crystal- 
line scale  was  detached  from  the  metal  and  dried  ;  it  had  a  composi- 
tion closely  agreeing  with  the  formula  ZnC03,3Zn(OH)o.  The 
production  of  this  basic  carbonate  may  be  regarded  as  evidence  that 
the  atmospheric  corrosion  of  zinc  is  to  be  attributed  not  to  direct 
oxidation  of  metal,  but  to  an  interaction  with  carbonic  acid.  This 
view  is  supported  by  the  behaviour  of  zinc  in  a  saturated  solution 
of  carbon  dioxide.  The  metal  dissolves  with  ev^olution  of  hydrogen 
and  formation  of  zinc  hydrogen  carbonate.  The  resulting  solution, 
when  heated  or  exposed  to  air,  becomes  turbid  and  on  spontaneous 
evaporation  yields  a  basic  carbonate  agreeing  in  composition  with  the 
product  of  atmospheric  corrosion. 

Whilst  zinc  is  rapidly  converted  into  hydroxide  by  commercial 
hydrogen  peroxide,  this  metal  like  iron  remains  practically  unattacked 
when  in  contact  with  pure  30  per  cent,  peroxide.  The  statement 
made  by  Dunstan  (loc.  cit.)  that  iron,  zinc,  and  lead  behave  similarly 
towards  hydrogen  peroxide  is  not  in  agreement  with  the  observations 
of  the  author,  who  finds  that  the  addition  of  a  few  milligrams  of 
assay  lead  induces  immediate  decomposition  of  30  per  cent,  peroxide, 
oxygen  and  steam  escaping  with  almost  explosive  violence.  The  lead 
becomes  superficially  coated  with  brown  peroxide  and  presents  an 
appearance  quite  different  to  that  arising  from  atmospheric  corrosion. 

The  author  concludes  that  the  atmospheric  corrosion  of  zinc,  like 
that  of  iron,  is  the  result  of  interaction  between  metal  and  acid,  and 
that  the  attack  on  zinc  is  less  marked  because  the  acid  is  in  a  great 
measure  retained  in  combination  as  basic  carbonate. 
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*160.  "The  formation  of  urea  by  the    direct  hydrolysis   of  lead 
cyanate."     By  A.  C.  Cumming. 

Lead  cyanate  is  readily  and  quantitatively  transformed  into  lead 
carbonate  and  urea  by  direct  hydrolysis  with  boiling  water : 
Pb(CNO)2  +  2H20  =  PbC03  +  CON2H4.  This  salt,  which  is  prepared 
by  adding  lead  nitrate  to  potassium  cyanate  solution  from  which  the 
carbonate  has  previously  baen  removed  by  barium  nitrate,  is  fairly 
stable  at  the  ordinary  temperature  and  may  be  washed  with  cold  water 
until  free  from  impurities. 

The  progress  of  the  change  was  followed  qualitatively  with  a 
polarising  microscope,  advantage  being  taken  of  the  fact  that  the 
small  acicular  crystals  of  lead  cyanate  which  polarise  light  are 
gradually  replaced  by  amorphous  granules  of  lead  carbonate. 

The  action  was  also  followed  quantitatively  by  a  titration  method 
which  depends  on  the  fact  that  lead  cyanate  neutralises  twice  as  much 
acid  as  the  products  of  its  hydrolysis. 

No  evidence  was  obtained  of  the  formation  of  ammonium  cyanate, 
and  this  method  is  therefore  distinct  from  any  earlier  synthesis. 

Discussion. 

The  President  expressed  surprise  that  this  reaction  had  not  already 
been  observed,  remembering  the  use  of  lead  cyanate  in  a  process  intro- 
duced many  years  ago  by  the  late  Mr.  John  Williams  for  the  manu- 
facture of  urea  {J.  Chem,  Soc.,  1868,  21,  63). 

161.  "  Acid  salts  of  monobasic  acids."    By  R.  C.  Farmer. 

The  substituted  benzoic  acids  have  the  general  property  of  forming 
salts  containing  one  molecule  of  the  free  acid  to  one  molecule  of 
neutral  salt.  The  potassium  and  ammonium  salts  were  taken  as 
typical,  and  the  acid  salts  of  benzoic  acid  and  its  methyl,  hydroxy-, 
bromo-,  and  nitro-derivatives  were  examined.  These  substances  form 
well-defined,  crystalline  compounds,  which  do  not  undergo  any  change 
at  the  melting  points  of  the  free  acids ;  they  are  not  affected  by  inert 
solvents,  but  are  at  once  decomposed  by  water.  Experiments  on  the 
ratio  of  distribution  of  the  acids  between  benzene  and  aqueous 
solutions  of  their  normal  salts  showed  that  these  acid  salts  do  not  exist 
to  any  appreciable  extent  in  aqueous  solution.  In  alcohol,  on  the 
other  hand,  the  dissociation  is  only  partial,  as  was  shown  by  molecular 
weight  determinations  at  the  boiling  point. 
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162.  "  The  solubility  curves  of  the  hydrates  of  nickel  sulphate."  By 
B.  D.  Steele  and  F.  M.  G.  Johnson. 

Tke  solubilities  of  the  hydrates  of  nickel  sulphate  have  been 
determined  at  temperatures  rangiug  from  -5°  to  99°,  and  equilibrium 
curves  have  been  constructed  for  the  following  hydrates  :  NiSO^jTHjO, 
NiSO^jGHgO  (blue  quadratic),  and  NiSO^.GH.^O  (green  monoclinic).  A 
fourth  hydrate  is  deposited  from  saturated  solutions  at  temperatures 
above  118°,  and  the  salt  separating  at  131°  has  been  analysed  and  found 
to  be  the  dihydrate,  NiS04,2H20. 

The  following  quadruple  points  have  been  fixed  :  (1)  the  cryohydrate 
point  of  the  heptahydrate  (-  4*15'^).  (2)  The  transition  point  (3r5°)  : 
NiSO^.THgO  =^  NiS04,6HjjO  (blue)  +  saturated  solution.  (3)  The 
transition  point  (533°) :  "NiSO^.GHgO  (blue  quadratic)  :^  NiSO^.GHgO 
(green  monoclinic).  The  transition  point  of  the  change  :  NiS04,6H.20  ^^ 
NiS04,2H20  + saturated  solution,  has  not  been  determined. 


163.  "  Action  of  malt  diastase  on  potato  starch  paste."    By  B.  F. 
Davis  and  A.  E.  Liog. 

In  continuing  their  earlier  experiments  (J.  Fed.  Inst.  Breioing,  1902, 
8,  475),  the  authors  show  that  a  solution  of  diastase,  when  heated 
above  55°,  becomes  weaker  in  its  action  and  that  the  alteration 
produced  in  the  enzyme  molecule  is  a  permanent  one,  for  the  diastase 
retains  its  acquired  properties  when  it  is  reprecipitated  from  its 
solution  by  alcohol  and  allowed  to  act  on  starch  paste  at  or  below  55°. 
The  altered  diastase  produces  t/-glucose  when  it  acts  on  starch  paste, 
and  the  change  appears  to  commence  when  a  solution  of  the  enzyme 
is  heated  below  60°,  although,  judging  from  the  small  amount  of 
rf-glucose  produced,  the  reaction  is  not  complete  at  this  temperature. 
As  the  temperature  of  the  initial  heating  is  raised,  the  amount  of 
d-glucose  produced  by  the  enzyme  also  increases,  the  maximum 
amount  being  obtained  by  the  action  of  diastase,  which  has 
been  previously  heated  in  solution  at  68 — 70°  for  fifteen  to 
thirty  minutes.  Above  this  temperature,  the  destruction  of  the 
enzyme  is  so  rapid  that  a  much  larger  proportion  has  to  be  employed 
to  attain  that  stage  of  the  reaction  at  which  t/-glucose  appears. 
Nevertheless,  c?-glucose  is  formed  by  diastase  which  has  been 
heated  to  78°,  and  probably  at  even  higher  temperatuies.  It  has  been 
observed  in  all  cases  that  when  the  solution  is  kept  at  the  temperature 
of  hydrolysis  (usually  55°)  after  the  maximum  amount  of  c^-glucose 
has  been  formed,  the  amount  of  this  sugar  present  diminishes,  and 
the  occurrence  of  this  apparent  condensing  action  of  the  enzyme  may 
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probably  in  several  cases  explain  the  failure  to  detect  c?-glucose  among 
the  products  of  hydrolysis.  The  maximum  amount  of  cZ-glucose 
formed  in  any  case  does  not  exceed  about  12  per  cent,  of  the  total 
hydrolytic  products. 


164.  '•  The  formation  of  phloroglucinol  by  the  interaction  of  ethyl 
malonate  with  its  sodium  derivative."    By  C.  W.  Moore. 

In  the  year  1885,  Baeyer  made  the  important  discovery  that  when 
ethyl  malonate  is  heated  with  its  sodium  derivative  at  145°,  a  deriv- 
ative of  phloroglucinol  is  formed,  which  melts  at  104°,  and  which 
Baeyer  considered  was  ethyl  phloroglucinoltricarboxylate, 
C6(OH)3(C02Et)3  {Ber.,  1885,  18,  3457). 

During  the  course  of  an  investigation  involving  the  use  of  ethyl 
malonate,  the  author  was  led  to  reinvestigate  this  matter,  and  he 
has  been  able  to  prove  that  the  substance  formed  under  the  con- 
ditions employed  by  Baeyer  is  ethyl  phloroglucinoldicarboxylate, 
CgH(OH)3(C02Et)2,  and  not  the  above-mentioned  tricarboxylate.  The 
molecular  weight  determination  in  benzene  solution  gave  273  and 
270,  whereas  the  molecular  weights  of  the  dicarboxylic  and  tricarb- 
oxylic esters  are  270  and  342  respectively.  The  determination  of  the 
ethoxyl  groups,  which  was  carried  out  by  Dr.  W.  H.  Perkin,  sen.,  also 
gave  numbers  which  clearly  show  that  the  substance  is  a  dicarboxylic 
ester.  When  treated  with  bromine,  it  yields  a  bromide  having  the  com- 
position CgBr(OH)3(C02Et)2,  which  was  first  prepared  by  Bally  {Ber., 
1888,  21,  1770).  Since  it  also  yields  a  triacetyl  compound  when 
heated  with  acetic  anhydride,  there  can  scarcely  be  a  doubt  that 
Baeyer's  ester  must  be  represented  by  the  formula 

C02Et 

hI     JC02Et' 


OH 
and  that  it  is  therefore  ethyl  phloroglucinoldicarhoxylale. 
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with  additions  by  J.  H.  Long.  pp.  xxii  +  752.  ill.  Easton,  Pa. 
1902.  From  the  Publishers. 

Lassar-Cohn.  The  praxis  of  urinary  analysis.  A  guide  to  the 
chemical  analysis  of  urine.  With  directions  for  preparing  artificial 
pathological  urines  for  practicing  the  various  tests,  and  an  appendix 
on  the  analysis  of  stomach  contents.  Authorized  translation  by 
H.  W.  F.  Lorenz.  pp.  vi  +  58.  New  York  1903.    From  the  Publishers. 

Mathias,  E.  Le  point  critique  des  corps  purs.  pp.  viii  +  255.  ill. 
Paris  1904.  From  the  Author, 
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Sorel,  Emile.  La  grande  Industrie  chimique  min6rale.  pp.  679. 
ill.     Paris  1904.  From  the  Author. 

Wright,  Charles  Romley  Alder.  Animal  and  vegetable  fixed  oils, 
fats,  butters,  and  waxes  :  their  preparation  and  properties,  and  the 
manufacture  therefrom  of  candles,  soaps,  and  other  products.  2nd 
edition,  edited  and  partly  rewritten  by  C.  Ainsworth  Mitchell, 
pp.  xvi  +  804.     ill.     London  1903.  From  the  Publishers. 

II.  By  Purchase. 

Hausbrand,  E.  Die  Wirkungsweise  der  Rektifizier-und  Destillier- 
Apparate  mit  Hilfe  einfacher  mathematischer  Betrachtungen.  2  Aufl. 
pp.  114.     ill.    Berlin  1903. 

Heermann,  Paul.  Koloristische  und  textilchemische  Untersuch- 
ungen.     pp.  398.     ill.      Berlin  1903. 

Hoyer,  Egbert,  und  Kreuter,  Franz.  Technologischos  Worterbuch. 
Band  I.  Deutsch-Englisch-Franzosisch.  Band  II.  Englisch-Deutsch- 
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At  the  next  ordinary  meeting,  on  Wednesday,  December  16th, 
1903,  at  5.30p.m.,  the  following  papers  will  be  communicated: — 

"  The  relative  strengths  of  the  fixed  bases  and  ammonia  as  measured 
by  their  action  on  cotarnine."  By  J.  J.  Dobbie,  A.  Lauder,  and 
C.  K.  Tinkler. 

"  New  halogen  derivatives  of  diphenyl  and  dihydroxydiphenyl."  By 
J.  C.  Cain. 

"  Constitution  of  nitric  peroxide."     By  E.  Divers. 

"Sabatier's  nitrosodisulphonic  acid."     By  E.  Divers. 

"Notes  on  some  natural  colouring  matters."  By  A.  G.  Perkin 
and  E.  Phipps. 

"  The  estimation  of  methyl  alcohol  in  presence  of  ethyl  alcohol." 
By  T.  E.  Thorpe  and  J.  Holmes. 
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Wednesday,  December  16th,  1903.  Professor  W.  A.  Tilden,  D.Sc. 
F.R.S.,  President,  in  the  Chair. 

Messrs.  E.  F.  Armstrong,  H.  J.  W.  Bliss,  E.  R.Hughes,  B.  Ingram, 
and  C.  Miiller  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  ^lessrs. 

Alick  Cole  Benson,  33,  Perham  lioad,  West  Kensington. 
Robert  Gawler,  M.Sc,  3,  South  View  Terrace,  Leeds. 
Leo  Frank  Guttmann,  Ph.D.,  18,  Aberdare  Gardens,  N.W. 
Cyril  Douglas  McCourt,  52,  Victoria  Road,  Clapham,  S.W, 
Benjamin  L.  Murray,  19,  University  Place,  New  York. 
Thomas  Stewart  Patterson,  Ph.D.,  Lyddon  Hall,  Leeds. 
Alfred  Shrubsole,  91,  Holyhead  Road,  Coventry. 
Samuel  John  Smith,  41,  Grafton  Street,  Dublin. 
Alfred  Tingle,  Ph.D.,  B.Sc,  Shantung,  China. 

Of  the  following  papers,  those  marked  *  were  read  : 

*165.  "The  relative  strengths  of  the  alkaline  hydroxides  and  of 
ammonia  as  measured  by  their  action  on  cotarnine."  By 
J.  J.  Dobbie,  A.  Lauder,  and  C.  K.  Tinkler. 

The  authoi's  have  shown  (Trans.,  1903,  83,  598)  that  in  aqueous 
solution,  cotarnine  has  the  "ammonium  hydroxide  "  form,  whei'eas  in 
ethereal  or  chloroform  solution  it  exists  as  a  "  carbinol." 
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These  two  forms  are  distinguished  by  having  widely  different  and 
very  characteristic  absorption  spectra  (loc.  cit.,  Plate  I,  carbinol  form  ; 
Plate  TI,  ammonium  hydroxide  form). 

When  cotarnine  in  aqueous  solution  is  acted  on  by  sodium  hydr- 
oxide or  any  other  soluble  base,  it  is  converted  into  the  carbinol  form. 
The  proportion  of  the  cotarnine  which  undergoes  this  change  depends  on 
the  amount  of  sodium  hydx'oxide  present,  the  change  being  practically 
complete  when  a  milligram-molecule  of  cotarnine  is  dissolved  in  one 
litre  of  normal  sodium  hydroxide  solution.  After  the  addition  of  any 
given  quantity  of  sodium  hydroxide,  a  state  of  equilibrium  is  estab- 
lished almost  instantaneoubly,  and  no  further  change  takes  place  in 
moderately  dilute  solutions,  even  after  several  hours,  provided  that  the 
temperature  is  kept  constant.  Each  additional  quantity  of  sodium 
hydroxide  causes  a  further  transformation  of  '*  ammonium  hydroxide  " 
into  "carbinol  "  form.  This  change  can  be  followed  through  all  its  phases 
by  photographing  the  spectra  of  the  solution  after  each  addition  of 
sodium  hydroxide,  the  spectra  obtained  being  in  reality  those  of 
mixtures  of  the  two  modifications  {loc.  cit.,  Plate  III,  Figs.  17 — 24), 
the  relative  amounts  of  which  can  be  determined  by  comparing  these 
photographs  with  a  standard  series  obtained  by  photographing  the 
spectra  of  solutions  prepared  by  mixing  the  two  forms  of  cotarnine  in 
definite  proportions.  It  is  possible,  therefore,  to  estimate  the  amount 
of  change  which  any  given  quantity  of  sodium  hydroxide  produces  in 
an  aqueous  solution  of  cotarnine,  and  to  obtain  a  curve  representing 
the  effect  of  successive  additions  of  the  alkali. 
,  The  action  of  ammonia  and  of  the  hydroxides  of  lithium,  sodium, 
potassium,  barium,  and  calcium  has  been  examined  in  this  way. 
The  curves  for  the  first  three  hydroxides  are  nearly  identical,  from 
which  it  is  inferred  that,  so  far  as  their  action  on  cotarnine  is  cod- 
cerned,  they  have  practically  the  same  strength ;  those  of  the  last  two 
agree  with  one  another  but  differ  slightly  from  the  others,  indicating 
a  slight  inferiority  of  strength,  especially  for  the  more  concentrated 
solutions. 

The  curve  for  ammonia,  which  differs  widely  from  those  of  the 
alkaline  hydroxides,  indicates  that  this  base  is  much  weaker  than  the 
latter  substances. 

Discussion. 

Mr.  W.  C.  Reynolds  expressed  the  hope  that  Prof.  Dobbie  would  be 
able  to  investigate,  in  this  connection,  the  parent  bases,  hydrastine  and 
narcotine,  from  which  hydraatinino  and  cotarnine  are  derived  by  oxida- 
tion. In  the  case  of  hydrastine,  he  had  noticed  the  existence  of  two 
modifications,  one  variety  melting  at  about  131 — 132°  and  the  other  at 
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a  temperature  somewhat  above  140*^.  If  either  variety  was  dissolved 
in  alcohol  or  acetone  and  the  solvent  removed  at  the  temperature  of 
the  water-bath,  the  less  fusible  variety  was  obtained  ;  but  if  the 
solution  was  allowed  to  evaporate  spontaneously,  or  if  a  concentrated 
hot  solution  was  cooled  and  then  allowed  to  crystallise,  the  more 
fusible  variety  was  obtained.  The  less  fusible  variety  was  always 
produced  by  the  fractional  precipitation  by  ammonia  of  the  hydrastine 
salts. 

Moreover,  if  the  temperature  when  in  the  neighbourhood  of  the 
melting  point  was  raised  very  slowly  (about  1°  per  half  hour),  the 
crystals  appeared  to  change  from  the  more  fusible  to  the  less  fusible 
modification.  The  crystals  which  melted  at  131 — 132°,  when 
heated  in  the  ordinary  manner,  did  not  soften  until  the  temperature 
was  considerably  above  140*^,  and  then  melted  somewhat  indefinitely. 

Under  similar  conditions,  both  varieties  seemed  to  have  the  same 
specific  rotation  in  solution. 

Similar  changes  were  not  observed  in  the  case  of  the  allied 
alkaloid,  narcotine. 


*166.  "  Peroxylaminesulphonates  and   hydroxylaminetrisulphonates 
(sulphazilates  and  metasulphazilates)."     By  T.  Haga. 

By  oxidising  potassium  hydroxylaminedisulphonate,  Fremy  obtained 
the  salts  which  he  called  sulphazilate  and  metasulphazilate.  Claus 
re  named  the  former  "  oxysulphazotate,"    and  formulated  its  constitu- 

tion  as  (SOgK^gN^^— -\N(S03K)  ;  the  latter  he  called  "  trioxyazoate," 

giving  it  the  formula  0:N(S03K)3,H20.  Raschig  changed  these 
formulae  into  (S03K)2N^N(S03K)2  and 

(S03K)3N<^>N(S03K)3.2H20 

whilst  Hantzsch  and  Semple  have  re-n*med  the  sulphazilate  "  nitroxy- 
disulphonate "  with  the  formula,  0'NI(S03K)o,  and  have  gone  back 
to  Claus's  formula  for  the  metasulphazilate. 

The  author  has  found  that  (1)  potassium  sulphazilate  intei'acts  with 
normal  potassium  sulphite,  (S03K)2NO-OX(S03K)2  + K-S03K  = 
(S03K)2NOK  +  (S03K)ON(S03K)2,  to  form  normal  potassium  hydroxyl- 
aminedisulphonate and  potassium  metasulphazilate ;  (2)  the  sulphazilate 
decomposes  spontaneously  into  the  metasulphazilate,  hydroxylamine- 
disulphonate, and  much  nitrous  acid,  the  last  being  preserved  as 
nitrite  when  potassium  hydroxide  is  present :  2(S03K)4N202  +  HgO  = 
2(S03K)3NO  +  (S03K)2NOH  +  NO2H ;   (3)  potassium  metasulphazilate 
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is  decomposed  quantitatively  into  sulphate  and  normal  aminedisul- 
phoDate  (iminosulphate)  by  sodium  amalgam  or  by  the  zinc-copper 
couple,  KO-SOo-0-N(S03K)2  +  2Na  =  KO-SOa-ONa  +  NaN(S03K)2;  and 
(4)  ihe  ultimate  products  of  its  hydrolysis,  when  heated  with  hydro- 
chloric acid,  are  hydroxylamine  and  sulphuric  acid. 

The  molecular  magnitude  of  sodium  hydroxylaminetrisulphonate 
and  also  of  the  2/3-iiormal  sodium  hydroxy laminedisulphonate,  as  deter- 
mined by  Loewenherz's  method,  is  in  each  case  that  which  contains 
only  one  atom  of  nitrogen.  The  constitution  of  the  sulphazilates  is 
therefore  that  expressed  by  the  name,  potassium  peroxylaminesul- 
phonate,  and  the  formula,  (S03K).2NO*ON(S03K)2,  and  of  the  meta- 
sulphazilates  that  expressed  by  the  name  and  formula,  potassium 
hydroxylaminetrisulphonate,  (S03K)2N'0*(S03K).  The  sulphazilates 
are  oxime  peroxides  or  peroximes,  being  produced  by  oxidising 
hydroxylaminedisulphonates  with  a  variety  of  reagents  (including 
ozone),  even  in  the  cold  ;  they  behave  as  oxidising  agents,  becoming 
again  reduced  to  hydroxylaminedisulphonates, 

2(S03K)2NOH  ^  [(S03K)2NO]2. 

A  metasulphazilate  is  the  only  known  case  of  a  triacylated 
hydroxylamine.  Having,  as  a  hydroxylaminetrisulphonate,  one  of 
its  sulphonate  radicles  in  union  with  oxygen,  it  is  clearly  one-third 
sulphatic,  yet  without  being  actually  a  sulphate.  It  is  a  mixed  oxide 
or  anhydride  of  two  acid  salts,  one  being  the  acid  sulphate  aud 
the  other  the  2/3  normal  hydroxylaminedisulphonate, 

(SOgK)©  jH" +HOi  N(S03K)2. 

The  inorganic  mixed  anhydride  most  closely  analogous  to  a  hydroxyl- 
aminetrisulphonate is  Pelouze's  salt,  potassium  hyponitrososulphate, 
(S03K)'0*(N20K),  the  two  salts  agreeing  in  being  stable  in  presence 
of  caustic  alkali  and  in  not  yielding  barium  sulphate  with  a  soluble 
barium  salt,  whilst  giving  ri«e  to  a  sulphate  with  sodium  amalgam  or 
zinc.  To  understand  this  behaviour,  it  is  only  necessary  to  assume 
that  the  metasulphazilate  ionises  into  three  metallic  kations  and  a 
complex  trivaleut  anion  which  includes  within  itself  the  sulphate 
radicle.  Dunstanand  Goulding  have  .shown  that  zinc  and  acid  reduce 
triulkylhydroxylamines  to  trialkylamines,  so  that  if,  as  has  hitherto 
been  supposed,  metasulphazilates  were  oxaiuines,  they  should  reduce 
to  aminetrisulphonates  (nitrilosulphates)  and  not  to  aminedisulphonates 
and  sulphates.  The  author  concludes  that  the  nitrogen  of  the  sulph- 
azilates aud  metasulphazilates  is  exclusively  tri-  aud  not  quinque- 
valent,  as  suggested  by  tho  earlier  investigators  of  these  salts. 

There  is  so  much  difference  between  the  properties  of  a  peroxyl- 
aminosulphonate  and  those  of  the  bluish-violet  substance  produced  by 
ilio  action  of  sulphur  dioxide  on  a  solution  of  uitrososulphuric  acid  in 
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sulphuric  acid  that  it  is  improbable  that  Sabatier's  suggestion  will 
prove  correct  as  to  the  latter  compound  being  the  acid  of  Fremy'a 
bluish-violet  salt. 

Potassium  hydroxylaminetrisulphonate  is  shown  to  have  3/2  mols. 
of  water  of  crystallisation,  whereas  Glaus,  who  stated  that  the  salt 
contained  one  mol.  of  water,  was  perhaps  unaware  that  some  of  its  water 
of  crystallisation  becomes  fixed  by  hydrolysis  during  the  drying. 
Sodium,  ammonium,  and  hydroxy-lead  hydroxylaminetrisulphonates 
have  been  prepared  for  the  first  time. 

*167.  "  Peroxylaminesulphonic  acid."     By  E,  Divers. 

In  support  of  Sabatier's  assumption  that  the  bluish-violet  colour 
caused  by  the  action  of  sulphur  dioxide  on  sulphuric  acid  containing 
nitrososulphuric  acid  is  due  to  the  formation  of  the  unknown  acid  of 
Fremy's  bluish-violet  potassium  salt  (sulphazilate  or  peroxylamine- 
sulphonate),  it  is  pointed  out  that  the  diffeience  in  properties  observed 
by  Haga  (preceding  note)  is  hardly  greater  than  that  between  the 
behaviour  of  nitrous  acid  in  the  respective  forms  of  nitrososulphuric 
acid  and  potassium  nitrite. 

Sabatier's  observations  are  shown  to  be  quite  consistent  with  the 
view  that  the  acid  is  peroxylamiuesulphonic  acid,  that  is,  a  peroxide 
and  a  compound  of  trivalent  nitrogen. 

*168.  "Constitution  of  nitric  peroxide."    By  E.  Divers. 

Haga's  examination  of  Fremy's  sulphazilate  has  established  that  it 
is  peroxylaminesulphonatey  a  trivalent  nitrogen  compound  and  a  perox- 
ide. It  is  a  sulphonated  nitric  peroxide,  as  suggested  by  Hantzsch 
and  Semple,  and  when  decomposed  by  water,  gives  a  complex  anhydro- 
sulphate  (hydroxylaminetrisulphonate),  on  the  one  hand,  and,  on  the 
other,  nitrous  acid  and  sulphonated  nitrous  acid  (hydroxylamine- 
disulphonate),  equivalent  respectively  to  the  nitric  and  nitrouti  acids 
which  are  yielded  by  nitric  peroxide.  Dinitric  peroxide  is  therefore  a 
true  peroxide,  nilrosyl  peroxide,  (NO)202. 

Mononitric  peroxide  must  therefore  be  regarded  as  OIN'O,  formu- 
lated with  a  univalent  oxygen  atom,  and  not  with  its  nitrogen  atom  in 
the  quadrivalent  condition,  OINIO,  as  suggested  by  Piloty  and  Schwerin 
{Ber.,  1901,  34,  1884  and  2354).  For  it  seems  appropriate  to  consider 
the  constitution  of  the  two  forms  of  nitric  peroxide  to  be  the  same,  the 
only  difference  being  the  presence  in  the  one  form  of  the  bivalent 
double  atom  of  oxygen,  and  in  the  other  form  of  a  single  univalent 
oxygen  atom.  A  true  peroxide  is  correctly  defined  as  a  compound  in 
which  some  or  all  of  the  oxygen  is  exerting  on  the  rest  of  the  com- 
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pound  only  half  its  usual  valency.  Piloty  and  Schwerin's  porphy- 
rexide,  (C5HgN3)INO  {loc.  cit.),  is  to  be  regarded  as  being  such  a 
peroxide. 

169.  "Halogen   derivatives    of   diphenyl  and   dihydroxydiphenyl." 

By  J.  C.  Cain. 

The  author  has  already  shown  that  only  a  small  amount  of  3  :  3'-di- 
chloro-4  :  4'-dihydroxydiphenyl  is  obtained  by  boiling  the  correspond- 
ing diazonium  salt  with  water  (Trans.,  1903,  83,  688),  and  now 
describes  a  method  for  preparing  the  substance  by  chlorinating 
4  :  4'-dihydroxydiphenyl. 

The  following  compounds  are  described  :  3  :  W -dichlorodiphenyl, 
white  needles,  m.  p.  29°,  b.  p.  298°  ;  3:4:3':  i'-tetrachlorodipfienyl, 
white  needles,  m.  p.  172°,  b.  p.  230°  under  50  mm.  pressure  ;  4  : 4'-di- 
hromo-Z  •.Z'-dichlorodiphenyl,  white  needles,  m.  p.  176 — 177°;  4  :  4'-c?i- 
iodo-3  :  3'-dichlorodiphenyl,  pale  yellow  needle.*,  m.  p.  162°,  b.  p.  275° 
under  10  mm.  pressure;  i::  i'dicyanoS  :3'-dichlorodiphenyl,  white 
needles,  m.  p.  152 — 153°  ;  3  :  Z'-dichlorodiphenyl-\  :  ^L-dicarhoxylic  acid, 
white  needles,  m.  p.  287 — 288°.  Z-Chloro-i :  i' -dihydroxydiphenyl, 
white  needles,  m.  p.  215°.  3  :3'  -.bCiyTrichloro-i  -.i'-dihydroxydi- 
phenyl,  white  needles,  m.  p.  179°. 


170.  "Notes  on  some  natural  colouring  matters."     By 
A.  G.  Perkin  and  E.  Phipps. 

The  flowers  of  the  Prunus  spinosa  contain  both  quercetin  and 
kampherol,  whereas  in  the  violet  {viola  odorata)  and  white  clover 
{trifolium  repena)  quercetin  alone  has  been  detected.  From  the 
Japanese  dyestuff  "Fukugi"  (botanical  origin  unknown),  a  new  colour- 
ing matter,  Cj^HjjO,,.  has  been  isolated,  forming  yellow,  prismatic 
needles  (m.  p.  288 — 290*^),  the  general  properties  of  which  indicate  that 
it  is  closely  allied  to  luteolin.  On  bromination,  it  yields  the  compound 
Cj^Hj^OyBrj  (yellow  needles,  m.  p.  280°),  and,  when  fused  with 
caustic  alkali,  phloroglucinol  and  protocatechuic  acid  are  obtained. 

Morintetraethyl  ether,  Cj5ll(,0,,(0Et)^  (yellow,  prismatic  needles, 
m.  p.  126 — 128°),  closely  resembles  the  corresponding  methyl  deriv- 
ative and  forms  the  colourless  acetyl  compound,  Ci5H50g(OEt)^*C2H30 
(needles,  m.  p.  121 — 12^3°).  When  brominated  in  the  presence  of 
alcohol,  myricetin  yields  a  mixture  of  tetrabromomyricetin  and  tetra- 
bromomyricetin  ef/iy/e^/ier,  Cj^UgBr^O^'OKt  (colourless  needles  melting 
completely  at  146°). 

Cryoscopic  determinations  of  the  molecular  weight  of  its  acetyl 
derivative  indicate  that  hesporitin  has  the  formula  0,^11,^0,,,  and  not 
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CggHggOjg,  as  previously  suspected  by  the  formation  of  the  alkali  salts, 
C32H270,2K  and  CgaHgyOigNa  (Trans.,  1898,  31,  1031).  BenzoyU 
curcumin  (yellow  needles,  m.  p.  176 — 178°)  in  a  similar  manner  gave 
results  in  harmony  with  Ciamician  and  Silber's  formula,  CgiHgoO,;, 
{Btir.,  1897,  30,  192)  for  curcumin. 

171.  "  The  estimation  of  methyl  alcohol  in  presence  of  ethyl 
alcohol."    By  T.  E.  Thorpe  and  J.  Holmes. 

The  authors  described  a  method  of  estimating  the  amount  of  methyl 
alcohol  in  mixtures  of  methyl  and  ethyl  alcohols  base!  on  the  different 
modes  of  action  of  a  mixture  of  potassium  dichromate  and  sulphuric 
acid  on  the  two  alcohols.  The  method  differs  from  that  already 
described  by  Dupre,in  1876,  in  which  the  amount  of  acetic  acid  formed 
is  taken  as  a  measure  of  the  amount  of  ethyl  alcohol  present,  in  that 
the  amount  of  carbon  dioxide  evolved  is  weighed. 

The  authors  described  how  their  method  is  applicable  to  the  case  of 
the  methylated  spirit  of  commerce,  and  to  the  detection  and  determina- 
tion of  methylated  spirit  in  tinctures  and  medicinal  preparations 
suspected  to  contain  it. 

172.  '*  Separation    and   estimation    of  silver   cyanide    and    silver 

chloride."     By  R.  H.  A.  Plimmer. 

Freshly  precipitated  silver  cyanide,  although  insoluble  in  cold  dilute 
nitric  acid,  readily  dissolves  in  the  boiling  acid,  evolving  the 
theoretical  quantity  of  hydrogen  cyanide,  so  that  the  gas,  when  passed 
into  silver  nitrate  solution,  produces  an  amount  of  silver  cyanide  equal 
in  weight  to  the  sample  originally  employed.  In  this  way,  silver 
cyanide  may  be  quantitatively  separated  from  silver  chloride.  When 
the  cyanide  has  been  dried  at  100°,  the  hard  lumps  produced  offer  a 
greater  resistance  to  the  solvent,  and  if  the  boiling  is  prolonged  the 
acid,  on  becoming  more  concentrated,  oxidises  a  small  proportion  of 
the  hydrogen  cyanide. 

173.  "Estimation    of   hydroxy  1  radicles."      By   H.    Hibbert   and 

J.  J.  Sudborough. 

In  attemptiog  to  determine  hydroxyl  groups  by  Tschugaeff's  method 
(Ber.,  1902,  35,  3912),  the  authors  have  not  succeeded  in  obtaining 
satisfactory  results,  owing  to  the  following  causes :  (1)  moisture 
gradually  penetrates  through  the  india-rubber,  even  although  this  is 
coated  with  collodion.  (2)  The  vapour  pressure  of  ether  varies  so 
enormously  with  slight  alterations  of  temperature.  (3)  Grignard's 
magnesium  methyl  iodide  solution  slowly  absorbs  atmo -spheric  oxygen. 
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The  following  method  is  free  from  the  foregoing  objections  ;  dry 
amyl  ether  is  used  as  the  medium  instead  of  ordinary  ether,  and  the 
operation  is  carried  out  in  an  ordinary  bottle  provided  with  a  double 
bored  india-rubber  stopper,  so  that  the  bottle  may  be  attached  to  (1) 
a  Lunge's  nitrometer  filled  with  dry  mercury,  (2)  a  glass  tube  pro- 
vided with  a  stopcock,  so  that  the  air  in  the  apparatus  may  be  replaced 
by  dry  nitrogen.  The  amyl  ether  solution  of  the  hydroxyl  compound 
is  placed  in  the  bottle  and  a  solution  of  Grignard's  magnesium 
methyl  iodide  in  the  same  solvent  is  introduced  in  a  small  tube ; 
when  a  constant  temperature  has  been  attained,  the  two  solutions  are 
mixed. 

Satisfactory  results  have  been  obtained  with  a-  and  /8-naphthols, 
resorcinol,  o-nitrophenol,  acetoxime,  deoxy benzoin  and  chloral  hydrate. 

Quinol  gives  somewhat  low  results,  probably  owing  to  the  fact  that 
it  is  only  sparingly  soluble  in  amyl  ether. 

174.  •  Diortho-substituted  benzoic  acids.  Part  V.  Formation  of 
salts  from  diortho-substituted  benzoic  acids  and  organic  bases." 
By  J.  J.  Sudborough  and  W.  Roberts. 

Since  the  publication  of  Part  IV  (Trans.,  1899,  75,  580),  E. 
Fischer  has  shown  (^e?-.,  1900,33,345,  1967)  that  diortho-substituted 
tertiary  ba.ses  of  the  type  of  dimethylmesidine  are  incapable  of  form- 
ing quaternary  ammonium  salts.  The  authors  have  prepared  several 
mono-  and  diortho-substituted  tertiary  amines,  and  find  that  these  are 
capable  of  combining  with  strong  diortho-substituted  benzoic  acids, 
for  example,  s-trinitrobenzoic  and  2:4: 6-tribromo-3-aminobenzoic 
acids,  but  will  not  unite  with  feeble  acids  like  2:4:  6-trimethylbenzoic 
and  o-toluic  acids. 

In  addition  to  the  ordinary  normal  salts  (1  mol.  acid  +  1  mol.  base), 
acid  salts  of  the  type  (2  mols.  acid  -I-  Imol.  base)  derived  from  monobasic 
acids  and  monoacidic  bases  have  been  obtained.  Many  of  these  salts 
can  be  analysed  by  direct  titration  in  alcoholic  solution  with  standard 
barium  hydroxide  solution,  using  phenolphthalein  as  the  indicator. 

176.  "  ciVTT-Camphanates  of  (/- and /-hydrindamines."    By 
F.  S.  Kipping. 

c-M-TT-Camphanic  acid  gives  with  (f^hydrindamine  two  isomeric  salts 
melting  at  173°  and  193°  respectively,  but  which  have  the  same 
Kpecific  rotation  in  aqueous  solution  (Trans.,  1900,  77,  903). 

Having  recently  succeeded  in  resolving  the  dlha»e  (I'rans.,  1903, 
83,  873),  the  author  examined  the  ct»-7r-camphanates  of  the  d-  and  uf 
the  /-base,  partly  to  prove  that   the  compounds  previously   describtd 
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are  really  partially  racemic,  and  partly  to  ascertain  whether  each  of 
the  optically  active  bases  gives  isomeric  salts. 

<i-Hydrindamine  cts-7r-camphanate,  obtained  by  combining  the  acid 
with  the  base  from  pure  c?-hydrindamine  c?-bromocamphorsulphonate, 
crystallises  from  water  and  alcohol  in  long  needles  and  melts  at  about 
181°;  when  fractionally  crystallised  from  aqueous  alcohol,  the  final 
mother  liquors  yield  fractions  which  melt  very  indefinitely  at 
170 — 175°;  the  specific  rotation  of  various  fractions  of  this  salt, 
examined  in  2  per  cent,  methyl  alcoholic  solution,  varied  from 
[a]D-7-8°to  -17-8°. 

^-Hydrindamine  c^s-7^-camphanate,  prepared  from  the  base  contained 
in  pure  ^hydrindamine  c?-bromocamphorsulphonate,  closely  resembles 
the  salt  of  the  d-base,  but  the  original  preparation  melts  indefinitely 
at  186 — 191°;  when  crystallised  fractionally  from  aqueous  alcohol,  it 
yields  portions  melting  as  low  as  180 — 184°.  The  specific  rotation  of 
fractions  of  this  salt,  determined  in  2  per  cent,  methyl  alcoholic  solu- 
tions^ varied  from  [a]o  — 6°  to  +  7°. 

These  observations  seem  to  justify  the  conclusion  that  each  base 
gives  two  isomeric  salts,  which,  when  the  f^^base  is  used,  combine  in 
pairs  to  form  the  two  partially  racemic  compounds  previously  described. 
The  whole  of  the  cis-Tr-camphanic  acid  used  in  these  and  in  previous 
experiments  was  collected  and  crystallised  fractionally  from  alcohol ; 
the  first  and  last  fractions  crystallised  in  identical  forms,  namely, 
characteristic  hexagonal  plates  {Trans.,  1896,  69,  943),  melted  simul- 
taneously, and  had  the  same  specific  rotation  in  alcoholic  solution. 

176.  "Resolution  of  (Z/-methylhydrindamine."     By 
G.  Tattersall. 

In  resolving  c^^methylhydrindamine  into  its  enantiomorphously 
related  components  by  the  use  of  d-bromocamphorsulphonic  acid 
{Trans.,  1903,  83,  918),  the  yield  of  salts  of  the  d-  and  ^bases  was 
always  small,  and  the  author,  at  Dr.  Kipping's  suggestion,  attempted 
to  find  a  more  satisfactory  process  for  the  resolution  of  this  J/-base. 

Experiments  then  showed  that  ti-tartaric  acid,  used  so  as  to  form 
the  hydrogen  tartrates  of  the  base,  effecte-l  an  excellent  separation  of 
the  d-  and  ^bases  by  crystallising  the  salt  at  the  ordinary  tempera- 
ture. The  most  sparingly  soluble  fractions  contained  the  hydrogen 
tartrate  of  the  (f-base.  The  purification  of  the  bases  was  effected  by 
converting  the  first  fractions,  containing  chiefly  the  c?-base  (about  one- 
third  of  the  whole),  and  the  last  fractions  separately  into  the  d-hvomo- 
camphorsulphonates,  and  finally  fractionating  from  water. 

d-Methi/lhi/drindamine  hydrogen  tartrate,  CjQHj3N,C^H^jOg,2H20, 
crystallises  from  water  in  long,  glassy  prisms;  it  melts  at  153 — 155° 
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with    slight    decomposition.     In  aqueous   solution,  it  has   a  specific 
rotation  [  ajo  +33°  and  molecular  rotation  [M]d  +99°. 

VMethrjlkydrindamine  hydrogen  tartrate,  CjoHjgNjO^HQOg,  crystal- 
lises from  water  in  aggregates  of  small,  glassy  prisms  ;  it  melts  at 
197°  with  slight  decomposition.  In  aqueous  solution,  its  specific 
rotation  is  [a]n  -  5°  and  its  molecular  rotation  [M]d  —  14*8°. 

177.  "  Isomeric  salts  of  d-  and  ^methylhydrindamines  with  (i-chloro- 
camphorsulphonic  acid."     By  G.  Tattersall. 

In  a  recent  communication  (Tattersall  and  Kipping,  Trans.,  1903, 
83,  918),  the  formation  of  isomeric  salts  by  the  combination  of  d-  and 
^methylhydrindamines  with  (i-bromocamphorsulphonic  acid  has  been 
described,  and  similar  experiments  have  now  been  made  with  the  same 
bases  and  d-chlorocamphorsulphonic  acid. 

The  salt  of  each  base  was  made  from  carefully  purified  material  and 
subjected  to  prolonged  fractional  crystallisation  ;  the  end  fractions 
were  then  examined.  In  the  cases  of  both  the  d-  and  ^-bases,  the 
melting  points  of  the  successive  fractions  gradually  fell  from  the  first 
to  the  last  fractions,  this  behaviour  being  also  observed  with  the 
d-bromocamphorsulphonate. 

The  chlorocamphorsulphonates  differ,  however,  from  the  bromo- 
camphorsulphonates  in  their  optical  behaviour.  With  the  former 
acid,  the  specific  rotations  of  the  last  fractions  are  higher  than  those 
of  the  first  fractions,  whereas  with  the  latter  acid  the  opposite  was  the 
case.    The  statement  is  true  for  both  aqueous  and  chloroform  solutions. 

The  results  obtained  are  summarised  in  the  following  table  : 

\-Methylhydrindamine  A-chlorocampliorsulphonate. 

L«]... 


in.  p. 

In  chloroform. 

III  water. 

First  fraction 

239° 

+  3-3° 

+  34-2° 

Last         ,, 

231—233° 

8-0 

35-8 

d-Methyl/iydrindamine  d-chlorocaynphorsuljthonate. 


m.  p.          In  chloroform. 

In  water. 

First  fraction 

247°                   +56° 

+  60° 

Last         „ 

225—230°               63 

63 

Both  salts  crystallise  in  anhydrous  needles. 

Similar  retiullH  wore  obtained  with  hydriiidamitio  ^Z-chlorocamphor- 
HulphonatoB  (Kipping,  Trans. ,  1903,  83,  902),  but  in  this  case  it  was 
found  impossible  to  isolate  the  isomeride    of  higher  specific  rotation. 
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178.  "  The  four  optically  isomeric  ^mentllylamines  and  their  salts." 
By  F.  Tutin  and  F.  S.  Kipping. 

The  principal  object  of  this  research  was  to  ascertain  whether 
^-menthylamine  would  give,  with  cZ-bromocamphorsuIphonic  acid, 
isomeric  salts  analogous  to  those  obtained  by  combining  this  acid  with 
the  optically  active  hydrindamines  (Trans.,  1903,  83,  873)  and 
methylhydrindamines  (loc.  cit.,  p.  918);  for  this  purpose,  it  was  first 
necessary  to  obtain  the  /-menthylamine  free  from  optical  isomerides. 
An  examination  of  the  menthylamine  prepared  by  reducing  the  oxime 
of  "  /-menthone  "  showed  that  the  crude  basic  product  was  a  mixture 
of  four  optically  isomeric  active  bases,  and  that  the  menthylamine 
obtained  by  heating  "  /-menthone  "  with  ammonium  formate  was  like- 
wise composed  of  these  four  isomerides. 

The  explanation  of  these  facts  is  afforded  by  a  consideration  of  the 
optical  configuration  of  ^menthone — a  ketone  which  readily  undergoes 
partial  racemisation — and  also  of  the  reactions  by  means  of  which  it  is 
transformed  into  the  base. 

Since  the  four  isomerides  in  question  are  derivatives  of  ^menthoue 

( )    and    of    tso-/-menthone    ( H — ),   they    are    distinguished    as 

^menthylamine,  neo-^-menthylamine,  jso-/-menthylamine  ((/-menthyl- 
amine in  the  literature),  and  i«oneo-^menthylamine  respectively. 

^•Menthylamine  combines  with  c/-bromocamphorsulphonic  acid 
giving  a  mixture  of  isomeric  salts.  One  of  these  compounds  can  be 
obtained  in  a  pure  condition  by  repeated  fractional  crystallisation  frooa 
water  ;  it  melts  at  about  226°  and  has  a  specific  rotation  [a]u-f-43-7° 
in  aqueous,  and  [a]D-l-48-7''  in  chloroform  solution.  The  isomeric 
salt  cannot  be  obtained  in  a  pure  condition,  but  its  presence  is  con- 
clusively proved  by  the  fact  that  the  more  readily  soluble  fractions 
melt  at  about  221°  and  have  a  specific  rotation  [ajj, -H  38-8°  in  aqueous, 
and  [a],)  +  428°  in  chloroform  solution. 

For  the  separation  of  the  four  isomeric  ^menthylamines  in  the 
crude  base,  their  hydrochlorides,  rf-bromocamphorsulphonates,  and 
d-camphorsulphonates  were  fractionally  crystallised,  and  also  their 
formyl  derivatives;  ^-menthylamine  is  thus  isolated  without  difficulty, 
but  for  the  separation  of  the  other  three  isomerides,  fractional 
crystallisation  of  their  benzoyl  derivatives  was  found  to  give  the 
best  results. 

The  following  compounds  are  described  : — 
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rf  Bromocamphorsulplionate. 
d-  Camphorsulphonate 


^Base. 


neo-Z-Base. 


in.  p.      [a\o-  |ni.  p.      [o]„. 


jso-Z-Base. 
m.  p.      [a]D. 


226'    4  43-2°,70— 75°?  —    I  166°    +65° 
158        -5-3  1188     +11-8°   177     +21-7 
Benzoyl  derivative  156      -61-9!  128      -17-4     121      +227 


isoneo-l- 
Base. 

m.  p.    [o]o. 


101"    -3- 


The    specific   rotations    of   the   salts   were  determined  in  aqueous 
solutions,  those  of  the  benzoyl  derivatives  in  chloroform. 


179.  "  Preparation  of  the  tetra-alkyl  derivatives  of  stannimethane." 
By  W.  J.  Pope  and  S.  J.  Peachey. 

The  preparation  of  the  mixed  tetra-alkylstannimethanes  by  the 
action  of  a  zinc  alkyl  upon  a  trialkylstannimethyl  iodide  is  difficult  to 
carry  out  owing  to  the  occurrence  of  secondary  reactions,  which 
greatly  diminish  the  yield  of  the  desired  product.  The  authors 
have  found  that  the  magnesium  alkyl  iodides,  bromides,  and  chlorides 
prepared  by  the  method  given  by  Grignard  react  vigorously  with 
stannic  chloride  or  with  the  mono-,  di-,  and  tri-alkylstannimethane 
halogen  derivatives,  giving  rise  to  the  corresponding  tetra-alkyl- 
stannimethanes. After  treating  the  product  with  water,  the  tetra- 
alkyl  derivative  is  readily  separated  in  a  state  of  purity  by  fractional 
distillation  of  the  ethereal  solution, 

Tetraethylstannimethane,  SnEt^,  is  prepared  by  adding  stannic 
chloride  (1  mol.),  dissolved  in  light  petroleum,  to  the  ethereal  solu- 
tion of  magnesium  ethyl  bromide  (4"5  mols.),  washing  with  dilute 
acetic  acid  and  distilling  the  ethereal  solution  ;  it  boils  at  180 — 18P 
under  758  mm.  pressure. 

Dimethyldiethylstannimethane,  SnMe.^Etj,  may  be  prepared  either 
by  the  action  of  magnesium  methyl  iodide  on  diethylstannimethyleue 
chloride,  bromide,  or  iodide,  or  by  that  of  magnesium  ethyl  bromide 
on  dimethylstannimethylene  chloride,  bromide,  or  iodide  in  ethereal 
solution.  After  treating  with  water  and  distilling  the  ethereal  solu- 
tion, the  substance  is  obtained  as  a  colourless  liquid  identical  with 
that  prepared  by  Frankland's  method. 

Trimethylethylstannimethane,  fSnMegEt,  is  obtained  by  treating 
trimetljylstannimethyl  bromide  or  iodide  with  the  calculated  quantity 
of  magnesium  ethyl  bromide  in  ethereal  solution,  washing  with  dilute 
acetic  acid,  and  fractionally  distilliug  the  ethereal  solution  j  it  boils  ab 
107 — 108  under  7D8  mm.  pressure. 
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Trimethylpropylstannimethane,  SnMegPi*,  is  similarly  prepared  by 
the  action  of  magnesium  propyl  bromide  or  iodide  on  trimethylstanni- 
methyl  bromide  and  forms  a  colourless  liquid  boiling  at  129°  under 
764  mm.  pressure.  Triethylpropylstannimethane,  SnEtgPr*,  from 
triethylstannimethyl  bromide,  boils  at  195°  under  764  mm.  pressure. 

Dimethylethylpropylstannimethane,  SnMegEtPi*,  prepared  by  the 
action  of  propyl  magnesium  bromide  or  iodide  on  dimethylethylstanni- 
methyl  bromide,  boils  at  153°  under  762  mm.  pressure. 

Methylethyldipropylstannimethane,  SnMeEtPr'^g*  obtained  from 
methylethylstannimethylene  iodide  and  magnesium  propyl  bromide, 
is  a  colourless  liquid  boiling  at  183 — 184°  under  758  mm.  pressure, 

Tetraphenylstannimethane,  SnPh^,  is  conveniently  prepared  by  the 
action  of  stannic  chloride  on  magnesium  phenyl  bromide. 

The  further  study  of  the  mixed  alkylstannimethanes,  prepared  by 
aid  of  the  above  reaction,  is  being  continued,  together  with  the 
examination  of  the  action  of  the  magnesium  alkyl  salts  on  silicon 
tetrachloride. 

180.  "Optically  active  esters  of  /3-ketonic  and  /?-aldehydic  acids. 
Part  IV.  Condensation  of  aldehydes  with  menthyl  acetoacetate." 
By  A.  C.  0.  Hann  and  A.  Lapworth. 

Menthyl  acetoacetate  condenses  readily  with  aldehydes  in  presence 
of  bases,  and  the  following  products  have  been  obtained. 

Dimenthyl  ethylidenebisacetoaceUite,  CHMe((JHAc'C0.2*CjQHjg)2,  pro- 
duced when  acetaldehyde  is  used,  forms  tine  needles  melting  at 
194 — 196°  and  has  [ajo  -  249°  in  benzene,  a  very  slight  mutarotation 
being  noticed. 

Menthyl  n-propylideneacetoacetate,  CHEtlCAcCOj'Cj^jHjg,  is  formed 
at  the  ordinary  temperature,  crystallises  in  glistening,  elongated  plates 
or  needles,  melts  at  84 — 88°,  and  has  [a]o  — 34"9°.  It  condenses  with 
menthyl  acetoacetate  to  form  diimnthyl  n-propylidenebisacetoacetate, 
CHEt(CHAc-C02-CioHj9)2,  which  melts  at  201—207°  and  has 
[a]B-26-9°. 

Dimenthyl  n-butylidenebisacetoacetate,  CHPra(CHAc'C02*CjQH|9)2, 
melts  at  about  184°  and  has  [a]o-16'8°.  Dimenthyl  isobutylidene- 
bisacetoacetate,  ClIPr^(CHAc-C02-CioHi9),  melts  at  193—202°;  in 
benzene  solution,  it  has  [aj^  — 426°,  changing  slowly  to  [a]o 
-  46-0°. 

Menthyl  benzylideneacetoacetate,  CHPhlCAc'COg'C^QHjg,  crystallises 
in  well-formed,  glistening  plates  melting  at  133 — 134°;  in  benzene 
solution,  [aJo-lO-O.  With  menthyl  acetoacetate,  it  yields 
Dienthyl  benzylidenebisacetoacetate,  CHPh(CHAc'C02'CjQHjj)2,  which 
melts  at  203—206°  and  has  [a]u-  30-4°. 
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The  formula  usually  ascribed  to  the  monoalkylidene  derivatives  of 
j3-hetomc  esters  does  not  readily  account  for  the  abnormally  low  values 
of  their  rotatory  powers. 

The  statement  that  tertiary  bases  are  not  effective  in  bringing 
about  the  condensation  of  aldehydes  with  /8-ketonic  esters  is  incorrect  ; 
the  very  feeble  tertiary  bases,  pyridine,  quinoline,  or  dimethylaniline 
are  useless,  but  trimethylamine  and  tripropylamine  may  be  employed, 
although  these  are  not  so  rapid  in  their  action  as  the 
still  more  powerful  secondary  bases,  such  as  diethylamine 
or  piperidine. 


Q 


\ 


181.  "Estimation   of  the  adulterant  in  citronella  oil." 
By  M.  K.  Bamber. 


A  mixture  of  2  c.c.  of  pure  cocoanut  oil  free  from  acid 
and  2  c.c.  of  the  citronella  oil  under  examination  is  shaken 
for  one  minute  with  20  c.c.  of  83  per  cent,  alcohol  (sp.  gr. 
0'8273  at  30°)  in  the  graduated  tube  (see  Figure),  this  vessel 
being  then  rotated  in  a  centrifugal  machine  for  0*5  to  I'O 
miinute.  The  volume  of  cocoanut  oil,  which  now  contains 
the  impurity  originally  present  in  the  citronella  oil,  is 
ascertained,  and  this  reading  minus  2  c.c.  repx'esents  the 
adulterant.  For  example,  2 '45  c.c.  of  residual  oil  represent 
0*45  c.c.  of  impurity  in  the^2  c.c.  of  citronella  oil  or  an 
adulteration  of  22*5  per  cent.  A  standard  oil  should  be 
tested  occasionally  against  the  unknown  samples  in  order  to  eliminate 
errors  arising  from  the  use  of  alcohol  of  [different^strengthp. 

In  this  way,  the  adulterant  is  separated   and  estimated   in   3   or  4 
minutes,  the  test  being  conducted  at  29 — 30°. 
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ADDITIONS    TO    THE    LIBRARY. 
II.  By  Purchase. 

Kohut,  Adolph.  Justus  von  Liebig.  Sein  Leben  und  Wirken. 
pp.  394.     ill.     Giessen  1904. 

Posner,  Theodor.  Lehibuch  der  synthetischen  Methoden  der  organ- 
ischen  Chemie.     pp.  xxxii +  436.     Leipzig  1903. 

Schucht,  Ludwig,  Die  Fabrikation  des  Superphosphats  mit  Beriick- 
sichtigung  der  anderen  gebriiuchlichen  DliDgemittel.  Handbuch  fiir 
den  Diingerchemiker  ita  Betriebe  und  im  Laboratorium.  2  Aufl, 
pp.  336.     ill.     Braunschweig  1903. 

Weber,  Carl  Otto.  The  chemistry  of  india-rubber,  including  the 
theory  of  vulcanisation,     pp.  xii  +  314.     ill.     London  1902. 

III.  Pamphlets. 

Cross,  C.  F.,  Bevan,  E.  J.,  Beadle,  Clayton,  and  Sindall,  R.W. 
C.B.S.  Units  and  standard  paper  tests.  An  essay  towards  establishing 
a  normal  system  of  paper  testing,     pp.  25.     London  1903. 

Gelding,  John.  A  domesticated  microbe.  {From  the  Proc.  Nottiiig- 
haiti  Naturalist' s  Society,  1903.) 

London  Essence  Co.  Half  yearly  report.  Nos.  1  and  2.  Xiondon 
1903. 

Rideal,  Samuel,  and  Walker,  T.  Ainslie.  Standardisation  of  dis- 
infectants.    (From  the  Journal  of  the  Sanitary  Institute,  24,  3.) 

Schaer,  Ed.  Ueber  die  Verwendung  des  Chloralhydrates  bei 
Drogen-  und  Nahrungsmittel-priifungen,  toxikologisch-cbemischen 
Uutersuchungen  und  technischen  Expertisen.  {From  the  Berichte  der 
Deutschen  Pharmaceutischen  Gesellscha/t,  1903,  H/t.  6.) 

Wells,  Henry  M.  Cylinder  oil  and  cylinder  lubrication.  Part  I. 
{From  the  Engineer,  July  17  and  31,  August  7  and  14,  1903.) 
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At  the  next  meeting,  January  20th,  1904,  at  5.30  p.m.,  the 
following  papers  will  be  communicated  : — 

"  The  chemit-al  reactions  of  nickel  carbonyl.  Part  I."  By  J. 
Dewar  and  H.  0.  Jones. 

"  The  chemical  reactions  of  nickel  carbonyl.  Part  II.  Reaction  with 
aromatic  hydrocarbons  in  presence  of  aluminium  chloride.  Synthesis 
of  aldehydes  and  anthracene  derivatives."  By  J.  Dewar  and  H.  O. 
Jones. 

"  Optically  active  asymmetric  nitrogen  compounds,  d-  and  ^-phenyl- 
methylethylamine  salts."     By  H.  O.  Jones. 


n.  CLAY  AND  MMf.  LTO.,   BRKAD  R7.   BILL,  I.C,  AKD  OUMOAV,  aUrruLK. 


CHARTER 


BYE-LAWS 


THE  CHEMICAL  SOCIETY. 


BURLINGTON    HOUSE, 
London,  W. 

1903. 


CONTENTS. 


I'AOE 

Origin  and  formation  of  the  Ciiemical  Society    3 

Ciiarter   5 

Bye-Laws  : — 

I.  Of  the  Election,  Admission,  and  Payments  by 

Fellows    11 

II.  Of  Honorary  and  Foreign  Members 14 

HI.  Of  Associates  14 

IV.  Of  the  Withdrawing  and  Removal  of   Fellows 

and  Associates     15 

V.  Of  the  Election  of  President,  Officers  and  Council  15 

VI.  Of  the  President 17 

VII.  Of  the  Vice-Presidents    17 

Vlll.  Of  the  Treasurer 18 

IX.  Of  the  Secretaries   19 

X.  Of  the  Council     19 

XI.  Of    the  Ordinary  Scientific   Meetings    of    the 

Society     20 

XII.  Of  the  Annual  General  Meeting  21 

XIII.  Of  Extraordinary  Meetings  of  the  Society  21 

XIV.  Of  the  Reading  and  Publication   of    Scientific 

Papers 22 

XV  Of  the  Library     23 

XVL  Of  the  Common  Seal  and  Deeds    23 

Appendix. 

Form  of  Certificate  of  Recommendation 24 

Directious  for  filling  up  the  Certificate  of  a  CAndidutu   ...  25 

Letter  notifying  tlie  Election  of  a  Member 25 

Annual  Circular  Letter  o:'  the  Treasurer 26 

Annual  Circular  Letter  of  the  Treasurer  to  Fellows  who 

are  two  years  in  arroar  of  their  Subscriptions     27 

liillotiug  List  for  the  Election  of  President  and  Officers  28 
Balloting  List  for  the  Election  of  Ordinary  Members  of 

Council    29 


THE    CHEMICAL    SOCIETY. 


ORIGIN    AND    FORMATION. 

A  MEETING,  convened  by  Mr.  Warington  for  the  purpose 
of  taking  into  consideration  the  formation  of  a  Chemical 
Society,  was  held  in  the  rooms  of  the  Society  of  Arts, 
John-street,  Adelphi,  on  February  23rd,  1841,  at  which 
the  following  gentlemen  were  present : — Arthur  Aikin, 
Esq.,  Dr.  Thos.  Clark,  W.  J.  Cock,  Esq.,  J.  T.  Cooper, 
Esq.,  D.  Cooper,  Esq.,  Thos.  Everitt,  Esq.,  Wm.  Ferguson, 
Esq.,  J.  P.  Gassiot,  Esq.,  Thos.  Graham,  Esq.,  W.  R. 
Grove,  Esq.,  H.  Hennell,  Esq.,  T.  H.  Henry,  Esq.,  C. 
Heisch,  Esq.,  G.  Lowe,  Esq.,  W.  H.  Miller,  Esq.,  Apsley 
Pellatt,  Esq.,  Richard  Phillips,  Esq.,  Dr.  Lyon  Playfair, 
Robert  Porrett,  Esq.,  Dr.  G.  0.  Rees,  E.  Solly,  Jun.,  Esq., 
James  Tennant,  Esq.,  E.  F.  Teschemacher,  Esq.,  Dr.  R.  D. 
Thomson,  and  Robert  Warington,  Esq. 

Professor  Graham  having  been  called  to  the  Chair,  it 
was  unanimously  resolved,  "That  it  is  expedient  that  a 
Chemical  Society  should  be  formed,"  and  a  Provisional 
Committee,  consisting  of  Messrs.  A.  Aikin,  W.  T.  Brande, 
H.  J.  Brooke,  J.  T.  Cooper,  Rev.  J.  Gumming,  J.  F.  Daniel!, 
T.  Everitt,  T.  Graham,  W.  R.  Grove,  H.  Hennell,  G.  Lowe, 
R.  Phillips,  R.  Porrett,  and  R.  Warington,  was  appointed 
to  carry  this  resolution  into  efifect. 

The  objects  of  the  Society  were  defined  to  be — 

"  The  promotion  of  Chemistry  and  of  those  branches 
of  Science  immediately  connected  with  it,  by  the 
reading,  discussion,  and  subsequent  publication,  of 
original  communications." 


"  Also  the  formation  of  a  Chemical  Library,  and 
Museum." 

"  It  was  proposed  that  the  Annual  Subscription  for 
Members  resident  within  twenty  miles  of  London, 
should  be  Two  Pounds;  beyond  that  distance,  One 
Pound." 

At  the  first  General  Meeting,  held  on  the  30th  of  March, 
1841,  the  Provisional  Committee  brought  forward  a  Report, 
embodying  a  plan  for  the  constitution  and  government  of 
the  Society.  The  Report,  with  some  amendments,  was 
adopted  by  the  Meeting. 

The  following  gentlemen  were  then  elected  as  the  first 
Officers  and  Council : — President — T.  Graham,  Esq. ;  Vice- 
Presidents— W.  T.  Brande,  Esq.,  J.  T.  Cooper,  Esq.,  J.  F. 
Daniell,  Esq.,  R.  Phillips,  Esq. ;  Treasurer — Arthur  Aikin, 
Esq. ;  Secretaries — Robert  Warington,  Esq.,  E.  F.  Tesche- 
macher,  Esq. ;  Council — Dr.  T.  Clark,  Rev.  J.  Gumming, 
M.A.,  Dr.  C.  Daubeny,  T.  Evcritt,  Esq.,  T.  Griffiths,  Esq., 
W.  R.  Grove,  Esq.,  H.  Hennell,  Esq.,  G.  Lowe,  Esq., 
W.  H.  Miller,  Esq.,  M.A.,  W.  H.  Pepys,  Esq.,  R.  Porrett, 
Esq.,  Dr.  G.  O.  Roes.  The  names  of  seventy-seven  gentle- 
men who  had  become  Members  were  then  read,  and  the 
Society  adjourned  until  Tuesday,  the  13th  of  April. 

The  Society  continued  to  meet  regularly,  from  time  to 
time,  and  published  Memoirs  and  Reports  of  their  Pro- 
ceedings, which  at  the  close  of  the  year  1847  amounted  to 
three  volumes. 

As  the  Members  of  the  Society  at  this  time  amounted 
to  between  200  and  300,  it  appeared  desirable  that  steps 
should  be  taken  for  obtaining  a  Charter  of  Incorporation  ; 
and,  at  the  Anniversary  Meeting  for  1848,  a  Resolution 
was  passed — 

"  That  it  be  recommended  to  the  Council  for  their 
consideration,  whether  it  would  be  for  the  interests  of 
the  Society  to  procure  a  Charter  of  Incorporation." 


In  pursuance  of  this  Resolution,  the  Council  made  the 
necessary  inquiries,  and  a  Special  Meeting  of  the  Society 
was  summoned  on  the  22nd  of  May,  1848,  to  receive  their 
Report,  in  which  the  Council  advised  the  Society  to  make 
application  to  Government  for  a  Charter.  The  Repoit 
was  adopted  by  the  Meeting,  and  it  was  resolved — 

"  That  this  Meeting  do  authorise  the  Council  to 
take  the  necessary  steps  for  procuring  a  Charter  of 
Incorporation." 

Application  was  therefore  made  to  the  Government 
authorities  in  due  form,  and  the  Royal  assent  haviog  been 
obtained,  the  Society  was  incorporated  under  the  following 
Charter. 


CHARTER. 


Victoria,  by  the  Grace  of  God  of  the  United  Kingdom 
of  Great  Britain  and  Ireland,  Queen,  Defender  of  the 
Faith,  to  all  to  whom  these  presents  shall  come  greeting 
Whereas  William  Thomas  Brande,  of  our  Mint, 
Esquire,  a  Fellow  of  the  Royal  Society  and  of  the 
University  of  London,  and  others  of  our  loving  subjects, 
did  in  the  year  1841  establish,  and  are  now  Members  of,  a 
Society  known  by  the  name  of  the  Chemical  Society,  for 
the  general  advancement  of  Chemical  Science,  as  inti- 
mately connected  with  the  prosperity  of  the  manufactures 
of  the  United  Kingdom,  many  of  which  mainly  depend  on 
the  application  of  chemical  principles  and  discoveries  for 
their  beneficial  development,  and  for  a  more  extended 
and  economical  application  of  the  industrial  resources  and 
sanatory  condition  of  the  community :  And  Whereas  it 
has  been  farther  represented  to  us  that  the  same  Society 
has,  since  its  establishment,  sedulously  pursued  such  its 
proposed  object,  by  holding  meetings  at  stated  periods, 
at  which  new  discoveries  have  been  brought  under  dis- 


cussion,  and  the  results   made  known  to  the  public  in  a 
series  of  Transactions  from  time  to  time  published  by  the 
said  Society,  and  that  distinguished  individuals  in  foreign 
countries  have  availed  themselves  of  the  facilities  offered 
by  the  same  Society  for  communicating  important  scientific 
and  practical  discoveries  made    abroad,  and    that  thus  a 
useful   interchange    of    valuable    information    has    been 
effected :    And  Whereas  the  same  Society  has  hitherto 
been  supported  by  donations  and  annual  and  other  sub- 
scriptions and  contributions  to  its  funds,  and  has  expended 
and  continues  to  expend  considerable  sums  of  money  in  tlie 
publication  of  its  Transactions,  in  aid  of  which  objects  a 
Library  of  scientific  works,  and  also  a  Museum  of  chemical 
preparations  and  standard  instruments   are   in   course  of 
being  formed  :    And  Whereas,    in  order  to  secure   the 
property   of  the  said  Society,  and    to  extend   its   useful 
operations,  and  at  the  same  time  to  give  it  a  more  per- 
manent establishment  among  the  scientific  institutions  of 
our  kingdom,  We  have  been  besought  to  grant  to  the  said 
William  Thomas  Brande,  and  to  those  who  now  are  or 
shall  hereafter  become  Members  of  the  said  Society,  our 
Royal  Charter  of  Incorporation  for  the  purposes  aforesaid  : — 
Now  KNOW  YE,  that  we  being  desirous  of  encouraging 
a  design  so  laudable  and   salutary  of  our  especial  grace, 
certain  knowledge,  and  mere  motion,  have  willed,  granted, 
and  declared,  and  do  by  these  presents,  for  us,  our  heirs 
and   successors,   will,   grant,    and  declare,   that   the   said 
William  Thomas  Brande,  and  such  others  of  our  loving 
subjects  as  now  are  Members  of  the  said  Society,  or  shall 
from  time  to  time  be  elected  Fellows  thereof,  according 
to  such  regidations  or  bye-laws  as  shall  be  hereafter  framed 
or  enacted,  and  their  successors  shall  for  ever  hereafter  be, 
by  virtue  of  tliose  presents,  one  body  politic  and  corporate 
by  the  name   of  Thk  Chkmical  Society,   and   for   the 
purposes  aforesaid,  nnd  by  tlu!  name  aforesaid  shall  liave 
perpetual  auccesaioii  and  a  Connnon  Seal,  with  full  power 
and  autliority  to  alter,  vary,  break,  and  renew  the  same 


at  their  discretion,  and  by  the  same  name  to  sue  and 
be  sued,  implead  and  be  impleaded,  answer  and  be 
answered  unto  in  every  court  of  us,  our  heirs  and  successors, 
and  be  for  ever  able  and  capable  in  the  law  to  purchase, 
receive,  possess,  hold,  and  enjoy,  to  them  and  their  suc- 
cessors, any  goods  and  chattels  whatsoever;  and  also  to 
be  able  and  capable  in  the  law  (notwithstanding  the  statutes 
of  mortmain)  to  take,  purchase,  possess,  hold,  and  enjoy 
to  them  and  their  successors,  a  hall  or  house  and  any  such 
messuages,  lands,  tenements,  or  hereditaments  whatsoever, 
as  may  be  necessary  for  carrying  out  the  purposes  of  the 
Society,  the  yearly  value  of  which,  including  the  site  of 
the  said  hall  or  house,  shall  not  exceed  in  the  whole  the 
sura  of  £3,000,  computing  the  same  respectively  at  the 
rack-rent  which  might  have  been  had  or  gotten  for  the 
same  respectively  at  the  time  of  the  purchase  or  acquisition 
thereof;  and  to  act  in  all  the  concerns  of  the  said  body 
politic  and  corporate  for  the  purposes  aforesaid,  as  fully 
and  effectually  to  all  intents,  effects,  constructions,  and 
purposes  whatsoever,  as  any  other  of  our  liege  subjects  or 
any  other  body  politic  in  our  United  Kingdom  of  Great 
Britain  and  Ireland,  not  being  under  any  disability,  might 
do  their  respective  concerns ;  And  we  do  hereby  grant 
our  especial  licence  and  authority  unto  all  and  every  person 
and  persons,  bodies  politic  and  corporate  otherwise  com- 
petent to  grant,  sell,  alien,  and  convey  in  mortmain,  unto 
and  to  the  use  of  the  said  body  politic  and  corporate  and 
their  successors,  any  messuages,  lands,  tenements,  or  here- 
ditaments, not  exceeding  such  annual  value  as  aforesaid  : 
And  our  will  and  pleasure  is,  and  we  further 
GRANT  AND  DECLARE,  that  there  shall  be  a  General 
Meeting  or  General  Meetings  of  the  Fellows  of  the  said 
Society,  to  be  held  from  time  to  time  as  hereinafter 
mentioned,  and  that  there  shall  be  a  Council  to  direct 
and  manage  the  concerns  of  the  said  body  politic  and 
corporate,  and  that  the  General  Meetings  and  the 
Council  shall  have  the  entire  direction  and  management 
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of  the  same,  in  the  manner  and  subject  to  the  regulations 
hereinafter  mentioned  :  But  OUR  will  AND  PLEASURE  IS 
that  at  all  General  Meetings  and  Meetings  of  the  Council 
the  majority  present  and  having  a  right  to  vote  thereat 
respectively  shall  decide  upon  the  matters  propounded  at 
such  Meetings,  the  person  presiding  therein  having,  in 
case  of  an  equality  of  numbers,  a  second  or  casting 
vote  : 

And  we  do  hereby  also  will,  grant,  and  declare, 
that  there  shall  be  a  President,  Vice-Presidents,  a 
Treasurer  and  Secretaries  of  the  said  body  politic  and 
corporate,  and  that  the  Council  shall  consist  of  the 
President,  Vice-Presidents,  Treasurer,  Secretaries,  and  not 
more  than  twelve  nor  less  than  eight  other  Fellows  of 
the  said  Society;  And  we  do  hereby  further  will  and 
DECLARE,  that  the  said  William  Thomas  Brande  shall 
be  the  first  President  of  the  said  body  politic  and 
corporate,  and  the  other  persons  now  being  the  Vice- 
Presidents,  Treasurer,  Secretaries,  and  other  Members  of 
the  Council,  shall  be  the  first  Members  of  the  Council  of 
the  said  body  politic  and  corporate,  and  shall  continue 
such  until  the  election  of  Officers  shall  be  made  in  pur- 
suance of  these  presents : 

And  we  do  hereby  further  will  and  declare, 
that  it  shall  be  lawful  for  the  Fellows  of  the  said  body 
politic  and  corporate  hereby  established  to  hold  a  General 
Meeting  once  in  the  year  or  oftener,  for  the  purposes 
hereinafter  mentioned,  namel}',  that  the  President,  Vice- 
Presidents,  the  Treasurer,  the  Secretaries,  and  other 
Members  of  the  Council,  shall  be  chosen  at  such  General 
Meeting ;  and  that  the  General  Meetings  shall  from  time 
to  time  make  and  establish  such  bye-laws  as  they  shall 
deem  to  be  useful  and  necessary  for  the  regulation  of  the 
said  body  politic  and  corporate,  for  the  admission  of 
Fellows,  the  election  of  Associates,  and  of  Honorary  and 
Foreign  Members,  and  for  the  management  of  the  estates, 
goods  an<l  business  of  the  said  body  politic  and  corporate, 
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for  fixing  and  determining  the  number  of  Vice-Presidents, 
Secretaries,  and  the  number  of  the  other  Members  of  the 
Council  as  aforesaid,  and  the  time  and  manner  of  electing 
the  President,  Vice-Presidents,  Treasurer,  Secretaries,  and 
other  Members  of  the  Council,  and  the  period  of  their 
respective  continuance  in  office;  and  such  bye- laws  from 
time  to  time  they  shall  or  may  alter,  vary,  or  revoke,  and 
shall  or  may  make  such  new  and  other  bye-laws  as  tiiey 
shall  think  most  useful  and  expedient  for  the  said  body 
politic  and  corporate,  so  that  the  same  be  not  repugnant 
to  these  presents  or  to  the  laws  and  statutes  of  this  our 
realm,  and  shall  and  may  also  enter  into  any  resolution, 
and  make  any  regulation  respecting  any  of  the  affairs 
and  concerns  of  the  said  body  politic  and  corporate  that 
shall  be  thought  necessary  and  proper  : 

And  we  do  further  will  and  declare,  that  the  first 
such  General  Meeting  as  aforesaid  for  the  election  of 
officers  shall  take  place  within  twelve  calendar  months 
from  the  date  of  these  presents,  and  that  the  present  rules 
and  regulations  of  the  said  Society,  so  far  as  they  are  not 
inconsistent  with  these  presents,  shall  continue  in  force 
until  the  same  shall  be  altered  by  a  General  Meeting : 

And  we  furteier  will,  grant,  and  declare,  that 
the  Council  shall  have  the  sole  management  of  the 
income  and  funds  of  the  said  body  politic  and  corporate, 
and  the  appointment  of  an  Assistant-Secretary,  Librarian, 
Curator,  and  such  other  officers,  attendants,  and  servants 
as  shall  in  the  discretion  of  the  Council  be  deemed  neces- 
sary or  useful  for  the  said  Society,  as  also  the  entire 
management  and  superintendence  of  all  the  other  affairs 
and  concerns  thereof,  and  shall  and  may,  but  not  in- 
consistent with  or  contrary  to  the  provisions  of  this  our 
Charter,  or  any  existing  bye-law,  or  laws  and  statutes  of 
this  our  realm,  do  all  such  acts  and  deeds  as  shall  appear 
to  them  necessary  or  essential  to  be  done  for  the  purpose 
of  carrying  into  effect  the  objects  and  views  of  the  said 
body  politic  and  corporate;  Provided  always,  and  we 
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DO  WILL  AND  DECLARE,  that  the  Council  shall  from  time 
to  time  render  to  a  General  Meeting  a  full  and  particular 
account  of  all  such  their  proceedings  as  aforesaid,  and 
that  it  shall  be  lawful  for  every  Fellow  of  the  said  Society 
to  see  and  examine  the  accounts  of  the  receipts  and  pay- 
ments of  the  said  body  politic  and  corporate  : 

And  we  further  will,  grant,  and  declare,  that 
the  whole  property  of  the  said  body  politic  and  corporate 
shall  be  vested,  and  we  do  hereby  vest  the  same,  solely 
and  absolutely,  in  the  Fellows  thereof,  and  that  they  shall 
have  full  power  and  authority  to  sell,  alienate,  charge, 
and  otherwise  dispose  of  the  same  as  they  shall  think 
proper ;  but  that  no  sale,  mortgage,  incumbrance,  or  other 
disposition  of  any  messuages,  lands,  tenements,  or  here- 
ditaments belonging  to  the  said  body  politic  and  corporate, 
shall  be  made,  except  with  the  approbation  and  concur- 
rence of  a  General  Meeting  : 

And  we  do  hereby  further  will  and  declare,  that 
the  service  of  the  President,  Vice-Presidents,  Treasurer, 
Secretaries,  and  other  Members  of  the  Council,  shall  be 
honorary,  and  that  it  shall  not  be  lawful  for  them,  or  any 
of  them,  to  receive  any  pecuniary  payment  for  their 
attendance  or  other  services  in  or  about  the  affairs  of  the 
said  body  politic  and  corporate,  and  that  no  dividend, 
gift,  division,  or  bonus  in  money,  shall  be  made  out  of  the 
funds  of  the  said  body  politic  or  corporate,  unto  or  among 
any  of  its  Fellows  : 

And  we  lastly  declare  it  to  be  our  Royal  will  and 
pleasure,  that  no  resolution  or  bye-law  shall  on  any 
account  or  pretence  whatsoever  be  made  by  the  said  body 
politic  and  corporate  in  opposition  to  the  general  scope, 
true  intent  and  meaning  of  this  our  Charter,  or  the  laws 
or  statutes  of  our  realm  ;  and  that  if  any  such  rule  or 
bye-law  shall  bo  made,  the  same  shall  be  absolutely  null 
and  void  to  all  intents,  effects,  constructions,  and  pur- 
poses whatsoever.  In  witness  whereof  wo  have  caused 
these  our  Letters  to  be  made  Patent.     Witness  oursclf 
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at  our  Palace  at  Westmi  nster,  this  Second  day  of  Novem- 
ber, in  the  12th  year  of  our  Reign. 

By  Writ  of  Privy  Seal, 
EDMUNDS, 

In  accordance  with  the  preceding  Royal  Charter,  the 
Chemical  Society  consists  of  Fellows,  Honorary  and 
Foreign  Members  and  Associates. 

The  Fellows  elect,  out  of  their  own  body,  according  to 
the  following  Rules,  a  Council  consisting  of  a  President, 
four  or  more  Vice-Presidents,  a  Treasurer,  two  Secretaries, 
a  Foreign  Secretary,  and  twelve  other  Fellows,  by  whom 
the  business  of  the  Society  is  conducted  in  conformity 
with  the  following  bye-laws. 


BYE-LAWS. 

I. —  Of  the  Election,  Admission,  and  PaymerUs  by 

Fellows. 

The  method  of  voting  for  the  election  of  Fellows  shall 
be  by  ballot. 

Every  Candidate  for  election  into  the  Society  as  a 
Fellow  thereof  shall  be  proposed  according  to  a  form  of 
recommendation  (see  Appendix  No.  1)  subscribed  by  not 
less  than  five  Fellows  of  the  Society,  to  three,  at  least,  of 
whom  he  shall  be  personally  known  ;  and  the  name  of 
each  Candidate  shall  be  read  at  three  Ordinary  Scientific 
Meetings,  and  such  certificates  shall  be  published  in  full 
in  the  Society's  Proceedings  and  suspended  in  the  Society's 
rooms  or  place  of  meeting,  until  the  Candidate  has  been 
duly  balloted  for. 

That  in  the  case  of  Candidates  resident  abroad  unable 
to  obtain  the  before-mentioned  number  of  signatures, 
the  Council    shall   have   power   to    accept   a   certificate 
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signed  from   personal  knowledge  by  one  Fellow  of  the 
Society,  and  to  recommend  its  presentation  for  ballot. 

Ballots  shall  take  place  at  Ordinary  Scientific  Meetings 
and  those  Candidates  shall  be  balloted  for  whose  certifi- 
cates have  been  read  at  two  previous  Ordinary  Scientific 
Meetings,  and  again  on  the  evening  of  the  ballot. 

The  election  shall  not  be  valid  unless  thirty-two  or 
more  Fellows  vote  ;  but  if  an  insufficient  number  of  votes 
be  recorded,  the  particular  Candidate  or  Candidates  put 
up  for  Ballot  shall  be  again  balloted  for  at  the  next 
Meeting  or  Meetings.  When  three-fourths  or  more  of 
the  Fellows  who  vote  are  in  favour  of  the  Candidate,  he 
shall  be  elected  a  Fellow;  but  when  less  than  three- 
fourths  of  the  Fellows  who  vote  are  in  favour  of  the 
Candidate,  he  shall  not  be  elected  a  Fellow.  The 
result  of  the  ballot  shall  be  ascertained  by  two  Scru- 
tators and  one  of  the  Secretaries,  and  declared  by  the 
Chairman. 

The  Fellow  thus  elected  shall  sign  the  following  obli- 
gation,'and  return  it  to  the  Secretary : — "  I,  the  under- 
signed, do  hereby  engage  that  I  will  endeavour  to  promote 
the  interests  and  welfare  of  the  Chemical  Society;  that 
I  will  observe  its  laws,  and  to  the  utmost  of  my  power, 
maintain  its  dignity,  as  long  as  I  shall  continue  a  Fellow 
thereof."  This  obligation  records  his  acquiescence  in  all 
the  Rules,  Regulations,  and  Laws  of  the  Society,  and 
pledges  him  to  their  due  observance. 

The  formal  admission  of  Fellows  shall  take  place  after 
the  reading  of  the  Minutes  at  Ordinary  Scientific  Meetings 
of  the  Society. — After  the  reading  aloud  by  one  of  the 
officers  of  the  prescribed  form  of  obligation,  the  Follow  to 
be  admitted  shall  subscribe  his  name  to  the  obligation  in 
the  Charter-book,  and  be  introduced  to  the   Chairman, 

who,  taking  him  by  the  hand,  shall  say: — "Mr. ^ 

I  do,  by  the  authority  and  in  the  name  of  the  Chemical 
Society,  admit  you  a  Fellow  thereof." 

Kvcry  Fellow  shall  have  the  right  to  bo  present  and 
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to  vote  at  all  Meetings  of  the  Society ;  and  to  propose 
Candidates  for  admission  into  the  Society ;  and  he  shall 
be  entitled,  so  long  as  his  annual  subscription  be  not 
in  arrear,  to  one  copy  of  the  annual  publications  of  the 
Society.  He  shall  also  be  entitled  to  the  use  of  the 
instruments  and  books  in  the  Society's  collection,  under 
such  restrictions  as  the  Council  may  deem  necessary. 
He  shall  have  the  privilege  of  introducing  two  visitors 
to  the  Ordinary  Scientific  Meetings  of  the  Society,  whose 
names  shall  be  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such 
visitors. 

Every  Fellow,  previous  to  his  admission,  shall,  within 
three  months  from  the  date  of  his  election,  pay  an  admis- 
sion fee  of  Four  Pounds,  and  either  his  first  annual 
subscription,  or  a  life  composition  fee,  otherwise  his  elec- 
tion shall  be  void ;  power  to  extend  this  period  of  three 
months  being,  however,  reserved  to  the  Council. 

The  annual  subscription  to  be  paid  by  Fellows  shall 
be  Two  Pounds ;  excepting  that  those  Fellows  residing 
more  than  twenty  miles  from  London,  who  shall  have 
been  elected  before  the  1st  day  of  January^  18G0,  shall 
pay  One  Pound.  The  subscriptions  of  Fellows  shall  become 
due  on  the  first  day  of  January  in  every  year. 

If,  however,  a  Candidate  be  elected  during  the  month 
of  November  or  December,  he  shall  not  be  called  upon  to 
pay  any  annual  subscription  for  tlie  current  year,  and  shall 
not  bo  entitled  to  receive  the  publications  of  the  Society 
for  that  year. 

The  life  composition  fee  shall  be  Thirty  Pounds,  except- 
ing that  Fellows  who  have  paid  ten  annual  subscriptions 
shall  pay  as  life  composition  fee  Twenty  Pounds  ;  Fellows 
who  have  paid  fifteen  annual  subscriptions  shall  pay 
Fifteen  Pounds  ;  Fellows  who  have  paid  twenty  annual  sub- 
scriptions shall  pay  Twelve  Pounds  ;  and  Fellows  who  have 
paid  twenty-five  annual  subscriptions  shall  pay  Ten  Pounds. 
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II. — Of  Honorary  and  Foreign  Members. 

Honorary  and  Foreign  Members  shall  be  recommended 
to  the  Society  by  the  Council.  They  shall  be  nominated 
at  one  Meeting  of  the  Council,  and  s^hall  be  balloted  for 
at  some  subsequent  Meeting  of  the  Council,  and  if  the 
majority  of  those  voting  are  in  favour  of  any  Candidate, 
he  shall  be  proposed  by  the  Council  to  the  Society  at  a 
subsequent  Ordinary  Scientific  Meeting,  and  be  balloted 
for  at  the  Ordinary  Scientific  Meeting  of  the  Society 
following  that  at  which  he  was  recommended  for  election 
according  to  the  Rules  for  the  election  of  Fellows. 

The  number  of  Honorary  and  Foreign  Members  shall 
not  exceed  forty.  The  Honorary  and  Foreign  Members 
shall  not  be  required  to  contribute  to  the  Funds  of  the 
Society.  Each  shall  receive  a  copy  of  the  annual  publica- 
tions of  the  Society. 


III. — 0/  Associates. 

Associates  shall  be  recommended  to  the  Society  by 
the  Council,  and  shall  be  balloted  for  in  the  same  manner 
as  Fellows.  They  shall  be  elected  under  the  same  condi- 
tions, but  for  a  period  of  three  years  only,  at  the  expiration 
of  which  time  they  may  be  again  recommended  for 
election. 

Associates  shall  pay  an  annual  subscription  of  One 
Pound.  They  shall  have  the  ordinary  privileges  of 
Fellows,  but  shall  neither  vote  in  the  Society  nor  propose 
Fellows,  nor  shall  they  be  entitled  to  a  gratuitous  copy  of 
the  annual  publications  of  the  Society,  but  they  shall  have 
the  option  of  paying  an  annual  subscription  of  Thirty 
shillings  in  place  of  One  Pound,  for  which  higher  sub- 
scription they  shall  be  entitled  to  a  copy  of  the  Society's 
Journal,  in  addition  to  the  ordinary  privileges  of  Fellows, 
with  the  exceptions  hereinbefore  specified. 
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IV. — Of  the   Withdrawing  and  Removal  of  Felloivs  and 
Associates. 

Any  Fellow  who  at  the  period  of  the  Annual  General 
Meeting  of  the  Society  in  March  shall  owe  two  annual 
subscriptions,  such  subscription  having  been  applied  for 
by  Circular  No.  4  in  the  Appendix,  and  no  reason  satis- 
factory to  the  President  and  Council  having  been  assigned 
for  their  non-payment,  shall  cease  to  be  a  Fellow  of  the 
Society,  and  have  his  name  removed  from  the  Society's 
List  accordingly:  Provided,  nevertheless,  that  on  a  solicita- 
tion for  re-admission  being  addressed  to  the  President 
and  Council  by  a  person  so  circumstanced,  the  case  of 
such  person  shall  be  considered  by  the  Council,  who  may, 
if  they  see  fit,  reinstate  him  as  a  Fellow  of  the  Society, 
upon  his  paying  up  the  arrears  of  his  subscription,  or  a 
life  composition  fee. 

Any  proposition  to  remove  a  Fellow  or  Associate  from 
the  Society,  for  other  causes  than  the  non-payment  of 
subscriptions,  must  be  made  by  the  Council.  It  shall  be 
read  at  any  Ordinary  Scientific  Meeting  of  the  Society, 
and  at  the  like  Meeting  next  ensuing  the  proposition  shall 
be  balloted  for,  and  if  three-fourths  of  the  Fellows  voting 
shall  vote  for  the  removal  of  such  Fellow  or  Associate,  he 
shall  be  removed  from  the  Society  accordingly. 

The  ballot  shall  not  be  valid  unless  forty  or  more 
persons  vote. 


V. — Of  the  Election  of  President,  Officers,  and  Council. 

All  Officers  of  the  Society  shall  be  elected  by  ballot  at 
the  Annual  General  Meeting,  in  March. 

At  the  second  Ordinary  Scientific  Meeting,  in  February, 
the  Chairman  shall  declare :  1st.  The  names  of  the  two 
Vice-Presidents  who  it  is  proposed  should  retire,  either 
from  the  Council,  or,  in  the  event  of  one  of  them  being 
nominated  to  the  Presidency,  from  the  Vice-Presidency. 
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2ud,  The  names  of  four  ordinary  Members  of  the  Council 
who  it  is  proposed  should  also  retire.  3rd.  The  names  of 
the  President  and  officers  recommended  for  election  to 
office  during  the  ensuing  year,  including  the  names  of  two 
new  Vice-Presidents  selected  either  from  the  existing 
Council,  or  from  the  General  body  of  Fellows.  4th.  The 
names  of  four  new  ordinary  Members,  recommended  for 
election  to  the  Council,  or  in  the  event  of  two  ordinary 
Members  of  Council  being  nominated  to  the  Vice-Presi- 
dency, of  six  new  Members,  or  in  the  event  of  one  ordinary 
Member  of  Council  being  nominated  to  the  Vice-Presi- 
dency, of  five  new  Members. 

Two  lists,  according  to  the  Forms  Nos.  5  and  6  in  the 
Appendix,  with  the  names  of  the  Fellows  recommended 
for  election  as  official  and  ordinary  Members  of  Council, 
and  having  each  a  blank  column  opposite  for  such  altera- 
tions as  any  Fellow  may  wish  to  make,  shall  be  prepared 
by  the  Secretaries.  These  two  lists  shall  be  read  from  the 
Chair  at  the  first  Ordinary  Scientific  Meeting  in  March, 
and,  on  or  before  the  day  of  meeting,  shall  be  suspended 
in  the  Society's  rooms  and  circulated  among  the  Fellows. 

In  the  event  of  any  Fellow  proposing  some  other  name 
or  names  than  those  recommended  by  the  Council,  and 
communicating  his  proposal  in  writing,  duly  signed  by 
himself,  to  one  of  the  Secretaries  before  the  second  meet- 
ing in  March,  the  same  shall  be  read  from  the  Chair,  and 
be  publicly  suspended  in  the  Society's  rooms  with  the  list 
recommended  by  the  Council. 

On  the  day  of  Election,  two  Scrutators  shall  be  nomi- 
nated by  the  Chairman,  with  the  approbation  of  the 
Meeting,  to  assist  the  Secretaries  in  examining  the  lists. 
Each  Fellow  voting  shall  deliver  his  list  to  one  of  the 
Scrutators,  and  the  name  of  the  Fellow  so  voting  shall  be 
recorded  by  one  of  tlie  Secretaries.  The  names  of  those 
reported  to  the  Cliainnan  by  the  Scrutators  as  having  the 
majority  of  votes  of  the  Fellows  present,  for  filling  the 
offices  of  President,  Vice-Presidents,  Treasurer,  Secretaries, 
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and   Council,  shall  then  be  announced   from  tlie  Chair,  as 
elected  to  serve  for  the  ensuing  year. 

In  the  event  of  votes  being  recorded  for  the  same 
Candidate,  both  as  an  Officer  and  as  a  Member  of  Council, 
the  votes  recorded  for  him  as  an  Officer  shall,  in  the  case 
of  his  not  being  elected  an  Officer,  be  added  to  those 
recorded  for  him  as  a  Member  of  Council,  and  the  total 
number  of  votes  shall  be  counted  as  votes  for  the  Council. 


VI.— (9/  the  President. 

The  President  shall  preside  at  the  Meetings  of  the 
Society  and  of  the  Council,  and  shall  regulate  the  order 
of  the  proceedings. 

No  Fellow  shall  be  elected  as  President  of  the  Society 
for  more  than  two  years  in  succession,  but  he  may  be 
re-elected  after  the  lapse  of  one  year. 

In  case  of  a  casual  vacancy,  the  Council  shall  name  a 
Vice-President  to  exercise  the  powers  and  perform  the 
duties  of  President. 


VII. — Of  the  Vice-Presidents. 

In  the  absence  of  the  President,  the  Chair  shall  be 
occupied  by  one  of  the  Vice-Presidents,  or,  in  the  absence 
of  any  Vice-President,  by  a  Member  of  Council  or  some 
other  Fellow. 

Fellows  who  have  filled  the  office  of  President  at  any 
time  since  the  formation  of  the  Society,  shall  be  proposed 
by  the  Council  for  election  as  Vice-Presidents,  and  this 
proposition  shall  be  renewed  every  year,  excepting  when 
any  such  Vice-President  is  again  nominated  to  the 
Presidency.  There  shall  be  six  other  Vice-Presidents 
who  have  not  filled  the  office  of  President,  of  whom  two 
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shall  retire  from  the  Council  every  year,  unless  o!ie  of  the 
outgoing  Vice-Presidents  be  nominated  to  the  Presidency, 
when  only  one  other  Vice-President  shall  retire. 


VIII.— 0/  the  Treasurer. 

The  Treasurer  shall  receive  all  money  due  to  the 
Society,  and  shall  pay  such  sums  as  may  be  ordered  by 
the  Council.  He  shall  keep  an  account  of  such  receipts 
and  payments,  in  which  donations  and  money  received 
for  composition  of  annual  payments  shall  be  entered 
separately  from  the  ordinary  revenues  of  the  Society, 
and  he  shall  produce  such  account  at  any  Meeting  of 
the  Council,  when  required. 

The  Treasurer  shall  pay  the  moneys  received  by  him 
into  the  hands  of  the  Society's  banker,  retaining  a  sum 
not  exceeding  £100  for  the  payment  of  current  expenses. 

The  Treasurer  shall,  on  the  first  day  of  January 
annually,  send  to  every  Fellow  of  the  Society  who  has 
not  compounded  for  his  annual  contribution,  a  printed 
copy  of  the  Intimation  contained  in  No.  3  in  the  Appen- 
dix; and  in  making  up  his  Accounts  in  the  month  of 
March  of  every  year  for  the  examination  of  the  Auditors, 
he  shall  present  a  list  of  all  Fellows  whose  subscriptions 
are  then  in  arrear. 

At  the  second  Ordinary  Scientific  Meeting  of  the 
Society  in  February,  three  Auditors  shall  be  elected  by 
the  Society  by  show  of  hands,  unless  a  ballot  be  demanded. 
They  shall  audit  the  Treasurer's  Account,  and  shall  for- 
ward their  Report  to  the  Council  at  least  one  week  before 
the  Annual  General  Meeting  of  the  Society.  They  shall 
have  the  power  of  calling  for  all  necessary  accounts  and 
voucliers.  No  uiomber  of  tlie  Council  shall  bo  eligible 
as  an  Auditor. 
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IX. — Of  the  Secretaries. 

Theie  shall  be  two  Secretaries  and  a  Foreign  Secre- 
tary. The  duties  of  the  Secretaries  shall  be — Ist.  To 
attend,  one  or  both,  at  all  Meetings  of  the  Society  and 
of  the  Council.  2nd.  To  take  minutes  of  the  proceedings, 
and  to  read  them  at  the  ensuing  Meeting,  3rd.  To  read 
all  Scientific  Communications  to  the  Society,  or  abstracts 
thereof,  that  are  not  read  by  their  respective  authors. 
4th,  To  address  to  every  person  elected  into  the  Society 
a  printed  copy  of  the  Letter  No.  2  in  the  Appendix, 
and  of  the  Obligation,  together  with  a  copy  of  the 
Bye-Laws  of  the  Society,  a  List  of  the  Fellows,  and  a 
Card  announcing  the  days  on  Avhich  the  Society  holds 
its  Meetings  during  the  Session.  5th,  To  prepare  and 
circulate  the  Balloting  Lists  of  the  Council.  Gth.  To 
conduct  the  home  correspondence  of  the  Society.  A 
book  shall  be  kept  in  the  charge  of  the  Secretaries, 
containing  a  copy  of  the  Charter  and  Laws  of  the 
Society,  with  the  form  of  Obligation  to  be  subscribed 
by  each  Fellow.  The  several  duties  to  be  performed  by 
each  Secretary  to  be  arranged  by  the  Council. 

The  Foreign  Secretary  shall  conduct  the  foreign  cor- 
respondence of  the  Society. 


X, — Of  the  Cmmcil. 

The  business  of  the  Society  shall  be  conducted  by  a 
Council,  consisting  of  the  President,  the  Vice-Presidents, 
the  Treasurer,  the  Secretaries,  and  twelve  other  Fellows, 
not  fewer  than  eight  of  whom  shall,  at  the  time  of 
election,  be  resident  within  twenty  miles  of  London. 
Annually  four  of  the  twelve  ordinary  Members  of 
Council  (three  at  least  of  whom  must  be  resident  Mem- 
bers) shall  retire  from  the  Council,  and  four  new 
Members  shall  be  elected  to  supply  their  places.  At 
all  Meetings  of  the  Council  five  shall  be  a  quorum. 
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Tlie  Council  shall  hold  their  Ordinary  Meetings  at 
least  once  a  month,  from  November  to  June  inclusive, 
on  one  of  the  days  of  the  Ordinary  Scientific  Meetings 
of  the  Society.  Notice  of  the  time  of  holding  each 
Meeting  of  the  Council  shall  be  forwarded  by  one  of  the 
Secretaries  to  each  Member  of  the  Council  at  least  two 
days  previous  to  that  on  which  such  Meeting  is  to  be 
held,  but  the  non-receipt  of  such  notice  by  any  Member 
of  the  Council  shall  in  no  way  invalidate  the  proceedings 
of  the  Meeting. 

Extraordinary  Meetings  of  the  Council  shall  be  called 
by  the  President  upon  a  requisition  to  him,  signed  by 
three  Members  of  the  Council,  or  at  his  own  discretion, 
when  he  shall  direct  the  Secretaries  to  issue  summonses 
for  the  occasion. 

The  ordinary  mode  of  decision  on  questions  before 
the  Council  shall  be  by  show  of  hands,  unless  a  ballot 
be  demanded.  Any  Member  of  the  Council  who  shall 
be  personally  concerned  in  the  question  under  considera- 
tion, shall  retire  during  the  discussion  and  determining 
of  the  same. 

At  the  Annual  General  Meeting,  the  President  shall 
present  a  Report  on  the  state  of  the  Society  during  the 
past  twelve  months. 

Before  any  new  Bye-Law,  or  alteration  of  the  existing 
Bye-Laws,  be  brought  before  the  Society  by  the  Council, 
it  shall  be  proposed  at  one  Meeting  of  the  Council,  and 
considered  and  approved  of  at  a  subsequent  Meeting. 

The  Council  shall  have  the  power  of  appointing  and 
of  removing  the  Assistant  Secretary,  Librarian,  Curator, 
or  other  paid  Officers  of  the  Society. 


XL — Of  tlic  Ordinary  Scicnlijic  Medinys  of  the  Society. 

The     Ordinary    Scientific     Meetings    of    tlie    Society 
shall  be  held  twice  in  every  month  from  November  to 
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June  inclusive,  except  in  the  month  of  January,  when 
the  Society  shall  meet  once  only,  and  also  at  Easter, 
when,  if  the  Council  see  fit,  there  shall  be  only  one 
meeting  in  the  month  :  the  specific  days  and  hours 
of  meeting  to  be  determined  by  the  Council.  The 
ordinary  course  of  business  shall  be  as  follows,  subject, 
however,  to  the  control  of  the  Chairman  for  the  time 
being : — 1st.  The  names  of  the  Visitors,  and  of  the 
Fellows  by  whom  they  are  introduced,  shall  be  an- 
nounced from  the  Chair.  2nd.  The  Minutes  of  the 
proceedings  of  the  previous  Meeting  shall  be  read  and 
submitted  for  confirmation.  3rd.  New  Fellows  shall  sign 
the  obligation  book,  and  shall  be  admitted  by  the  Chair- 
man. 4th.  Presents  made  to  the  Society  since  its  last 
Meeting  shall  be  announced  from  the  Chair.  5th.  The 
certificates  of  Candidates  for  election  shall  be  read. 
6th.  Scientific  communications  shall  be  read  and  dis- 
cussed. 7th,  The  titles  of  papers  ordered  for  reading  at 
the  next  Meetinor  shall  be  announced. 


XII. — Of  Annual  General  Meeting. 

An  Annual  General  Meeting  of  the  Society  shall  be 
held  on  the  30th  day  of  March,  or  on  some  day  in  March 
near  that  time,  and  at  such  an  hour  as  the  Council  may 
determine,  for  the  election  of  Officers,  &c. 


XIII. — Of  the  Extraordinary  Meetings  of  the  Society. 

An  Extraordinary  General  Meeting  of  the  Society 
shall  be  summoned  at  any  time  by  the  President,  on  his 
receiving  a  written  requisition  to  do  so  from  the  Council, 
or  from  twenty  Fellows  of  the  Society.  Notice  shall  be 
given  of  such  Meeting  at  a  previous  Ordinary  Scientific 
Meeting,  or  by  a  circular  addressed  to  all  the  resident 
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Fellows.     The  President  shall  have  the  power  of  calling 
an  Extraordinary  General  Meeting. 

At  all  General  Meetings  of  the  Society,  whether 
Annual  or  Extraordinary,  no  motion  of  a  proposal  to 
alter  the  Bye-laws  shall  be  considered  of  which  due 
notice  has  not  been  given  at  least  fourteen  days  pre- 
viously, either  at  an  Ordinary  Scientific  Meeting,  or 
through  the  Agency  of  the  *'  Proceedings,"  or  by  means 
of  a  printed  notice  addressed  to  all  the  resident 
Fellows. 


XIV. — Of  the  Reading  and  Fuhlication  of  Scientific 
Papers. 

The  Secretary  shall  mark  upon  each  paper  sent  to 
him  the  date  on  which  he  received  it  from  the  author, 
and  also  the  date  upon  which  it  was  read  to  the  Society. 
These  papers  shall,  as  far  as  expedient,  be  read  in  the 
order  in  which  they  are  received,  and  the  discussion  of 
each  paper  shall  immediately  follow  the  reading  thereof, 
unless  the  Chairman  for  the  time  being  shall  otherwise 
direct.  The  discussion  of  any  paper  may,  on  a  resolu- 
tion of  the  meeting  to  that  effect,  be  resumed  at  the 
following  Meeting.  Authors  may  read  their  own  papers, 
by  permission  of  the  Chairman. 

All  papers  communicated  to  the  Society,  with  their 
illustrative  Drawings,  shall  become  the  property  of  the 
Society,  unless  stipulation  be  made  to  the  contrary; 
and  authors  shall  not  be  at  liberty,  save  by  permission 
of  the  Council,  to  publish  in  English  the  papers  they 
have  communicated,  until  such  papers,  or  abstracts  of 
them,  have  either  appeared  in  the  Journal  of  the  Society, 
or  have  been  returned  to  the  author. 

The  Journal  of  the  Society  shall  be  published  at 
intervals  to  be  determined  by  the  Council.  It  shall 
consist  of  such  of  the  papers  wlucli  have  been  read  at  the 
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Meetings  of  the  Society,  or  of  abstracts  of  them,  as  the 
Council  may  determine,  together  with  abstracts  of  papers 
published  in  other  Journals. 

If  any  paper  of  importance  is  communicated  during  the 
recess,  the  same  may  be  ordered  for  publication  by  the 
Council,  without  being  read  to  the  Society. 

The  authors  of  such  papers  as  may  be  published  by  the 
Society  shall  be  entitled  to  fifty  copies  of  each  of  their 
own  papers  free  of  expense. 


XV. — Of  the  Library. 

The  books  in  the  possession  of  the  Society  shall  be 
allowed  to  circulate  among  the  Fellows  and  Associates, 
under  such  regulations,  and  with  such  exceptions,  as  the 
Council  may  deem  advisable. 


XVI. — Of  tJie  Common  Seal  and  Deeds.. 

The  Common  Seal  of  the  Society  shall  remain  in  the 
custody  of  the  President.  Every  Deed  or  Writing  to 
which  the  Common  Seal  is  to  be  affixed,  shall  be  passed 
and  sealed  in  Council. 


APPENDIX. 


No.  1. 
CHEMICAL  SOCIETY. 

Gcrtijicate  of  a  Candidate  for  Election. 

The  attention  of  the  candidate  in  whose  favour  this 
certificate  is  made  out  is  specially  directed  to  the  fact 
that,  if  elected,  he  will  be  required  to  sign  the  following 
obligation  prior  to  his  admission  into  the  Society : — 

Obligation. — I,  the  undersigned,  do  hereby  engage 
that  I  will  endeavour  to  promote  the  interests  and 
welfare  of  the  Chemical  Society,  that  I  will  observe 
its  Laws,  and  to  the  utmost  of  my  power  maintain 
its  dignity,  as  long  as  I  shall  continue  a  Fellow 
thereof. 

Name 

Usual  Place  of  Residence : 


Designation  or  Occupation 


being  desirous  of  admission  into  the  Chemical  Society, 
we,  the  undersigned, propose  and  recommend  him  as  a  proper 
person  to  become  a  Fellow  thereof. 

•  DirootioiiH  for  filling  up  tho  Ccrlificati!  mo  given  on  tlie  oilier  side. 
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Dated  thin-         day  of 19 


From  Personal  Knowledge. 


From  General  Knowledge. 


Proposed  on 

To  he  Balloted  for  on 


Elected 1 9 


President. 


Directions  for  filling  up  the  Certificate  of  a  Candidate. 

Under  "  Qualifications  "  should  be  given  a  concise  state- 
ment of  the  Candidate's  contributions  to  Chemical  Science 
as  Investigator  or  Author,  or  of  his  position  and  past 
experience  as  Lecturer,  Teacher,  Assistant  or  Student 
or  in  connection  with  Analytical  or  Manufacturing 
Chemistry. 

If  the  Candidate's  qualifications  are  not  included  under 
any  of  the  above  heads,  the  reasons  for  his  desiring 
a<lmission  to  the  Society  should  be  stated. 

The  Certificate  must  be  signed  by  Jive  or  more  Fellows, 
of  whom  at  least  three  must  certify  their  recommendation 
from  personal  knowledge. 


No.  2. 

Letter  notifying  the  Ulection  of  a  Member. 
Sir, 

I    have   the   honour  to    inform   you    that,  on    the 
day  of  you  were  elected  a 
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Fellow  of  the  Chemical  Society.  I  herevvitli  transmit  you 
a  copy  of  the  Bye-laws,  &c. 

According  to  the  Regulations  of  the  Society,  you  are 
required  to  return  the  accompanying  Obligation,  duly 
signed,  to  the  Secretary,  and  to  pay  the  Admission  Fee 
of  £4,  and  the  Annual  Contribution  for  the  current  year, 
£2,  before  admission.* 

Payment  should  be  made  direct  to  the  Society's  Bankers 
(  )  either  by  Cheque  or  Post  Office 

Order  crossed  a/c  '  Chemical  Society.'  Your  remittance 
should  be  accompanied  by  the  enclosed  Form  with  your 
Name  and  Address  filled  in.* 

I  have  the  honour  to  remain, 

Your  obedient  Servant, 
Secretary. 


No.  3. 
Annual  Circular  Letter  of  the  Treasurer. 

January  1,  19 

Sir, 

I  have  the  honour  to  inform  you  that  your  Annual 

Contribution  of  £ . to  the  Chemical  Society  for 

the  year ,  is  due  this  day. 

Payment  should  be  made  direct  to  the  Society's  Bankers 
(  )  either  by  Cheque  or  Post  Office 

Order  crossed  a/c  '  Chemical  Society.'  Your  remittance 
should  be  accompanied  by  the  enclosed  Form  with  your 
Name  and  Address  filled  in. 

I  have  the  honour  to  be, 

Your  obedient  Servant, 

__  Treasurer. 


*  In  the  raso  of  Honorary  Mombcrn,  Foreign  Monibors,  and  Associates, 
this  |min}(rniili  will  li(<  oniittfd. 


27 

No.  4. 

Anniutl  Oircidar  Letter  of  tlic  Treasurer  to  Fellows  who  are 
tivo  years  in  arrear  of  their  Suhscriptions. 

January  1,  10 

Sir, 

I  have  to  inform  you  that  your  Subscription  of  £2 
to  tlie  Chemical  Society  for  the  current  year  is  now  clue, 
and  that  you  are  also  in  arrear  of  your  subscription  for 
the  preceding  year. 

I  have  to  inform  you  that  if  your  arrears,  amounting 

to  £4,  are  not  paid  on  or  before  the of  March  next 

ensuing,  you  will,  in  accordance  with  the  IVth  Bye-law, 
cease  to  be  a  Fellow  of  the  Society,  and  your  name  will  be 
struck  off  from  the  list. 

Payment  should  be  made  direct  to  the  Society's  Bankers 
(  )  either  by  Cheque  or  Post  Office 

Order  crossed  a/c  'Chemical  Society.'  Your  remittance 
should  be  accompanied  by  the  enclosed  Form  with  your 
Name  and  Address  filled  in. 

I  am,  Sir, 

Your  obedient  Servant, 

T/rasiirer. 


an 


d    -5 


f^ 


cq 


H 

1—1 
O 

o 
m 

< 


•^ 

1^ 

W 

^ 

w 

o 

•2 

S 

c» 

EH  g 

I— I  S 

q  s 

2  ^ 


d 
a) 

■fc9 


CO 

^^ 

ii  o 
O    eS 


0) 


•5  o 

o  -^ 
^  o 


3     ^ 


E3^ 
O    O 

o 
o 

0) 

v: 


o 


^ 


1^ 


^ 


!^ 

•^ 

;>^ 

^ 

H 

M 

si 

hH 

'^r^ 

O 

CS 

o 

C/J 

^ 

h-5 

< 

•e» 

O 

1— 1 

^ 

1^ 

M 

r«i 

a 

o 

^ 

A 

H 

O 

I—) 
H 
O 


a 

'C 

<y 

a 

+3 

•»9 

<u 

^ 

'5 

-u 

^ 

0) 

D 

00 

« 

2 

T^ 

00 

o 

tn 

V 

a 

f^ 

1 

I 

■fcS 

JS 

03 

o 

-C 

'S 

■«J 

> 

^ 

«*. 

o 

■1^ 

eJ 

O) 

_c 

o 

■k^ 

e8 

e-'S 

C 

•^ 

'^ 

<u 

<i> 

s 

eS 

ts 

a 

a 

•f* 

i-i 

« 

■*» 

.d 

•  r4 

^ 

5 

d 

5 

S 

IB 

-2 

a 

3 

a 

+a 

o 

"1 

s 

5 

^ 

ja 

a 

.2 

a 

a 

§1 


HiCHAED  CL*Y  and  SoNN,   LIMITED, 

BREAD  ST.    HILL,    B.C.,  AMD 

BUNGAY,    SOKtOLK, 


PROCEEDINGS 


THE   CHEMICAL  SOCIETY. 


Vol.  XX.    Nos.  274-287. 
JANUARY— DECEMBER,   1904. 


LONDON: 
GUKNEY    &  JACKSON,  10,  PATERNOSTER   ROW. 

1905. 


Richard  Clay  and  Sons,  Limitkd, 

bread  street  hill,  e.o.,  and 

bungay.  sukkolk. 


in 


LIST    OF    GRANTS    MADE    FROM   THE    RESEARCH   FUND 
DURING  THE   YEAR. 

£5  to  R.  D.  Abell,  to  investigate  the  products  from  condensation  of 
ethylphenylketone  with  benzaldehyde. 

£10  to  J.  B.  Cohen,  to  investigate  the  chlorination  and  bromina- 
tion  of  the  aromatic  hydi-ocarbons.  Oxidation  of  the  substituted 
toluenes. 

£5  to  J.  B.  Cohen,  to  continue  the  investigation  on  the  chlorination 
and  bromination  of  the  aromatic  hydroairbons.  Oxidation  of  the 
substituted  tohienes. 

£10  to  A.  W.  Crossley,  to  investigate  the  action  of  phosphorus 
haloids  on  substituted  dihydroresorcins,  and  the  preparation  of  hydro- 
aromatic  hydrocarbons  from  the  resulting  derivatives. 

£10  to  H.  D.  Dakin,  for  the  investigation  of  certain  aromatic  ba.ses 
allied  to  adrenaline. 

£10  to  F.  E.  Francis,  to  investigate  the  action  of  nitrogen  sulphide 
on  organic  substances. 

£15  to  A.  Lapwoi'th,  for  the  investigation  of  some  properties  of 
a^- unsaturated  ketones,  acids,  and  allied  compounds. 

£10  to  H.  R.  Le  Sueur,  to  investigate  the  action  of  heat  on 
a-hydroxy-acids. 

£10  to  T.  M.  Lowry,  for  further  studies  of  dynamic  isomerism. 

£25  to  A.  McKenzie,  to  investigate  the  studies  in  asymmetric 
synthesis. 

£10  to  J.  W.  Mellor,  for  the  investigation  of  the  constitution  of 
silicates. 

£20  to  H.  A.  Miers,  for  the  investigation  of  the  regular  growth  of 
crystals  of  one  substance  upon  those  of  another. 

£10  to  R.  S.  Morrell  and  E.  K.  Hanson,  to  investigate  the  oxidation 
of  a-  and  yS-ci'otonic  acids. 


IV 

£10  to  R.  H.  Pickard,  to  investigate  the  optically  active 
carbimides. 

£5  to  F,  G.  Pope,  condensation  of  aromatic  hydroxy-acids  of  the 
type  of  o-hydroxymandelic  acid  with  resorcinol. 

£5  to  C,  Smith,  to  investigate  the  derivatives  of  tetrahydro- 
naphthalene  with  regard  to  their  naphthalenoid  and  benzenoid 
characteristics. 

£10  to  J.  J.  Sudborough,  for  the  continuation  of  the  investigation 
on  "  Steric  Hindrance  "  and  on  polynitro-compounds. 

£10  to  J.  J.  Sudborough,  for  the  continuation  of  the  investigation 
on  "Steric  Hindrance"  and  on  polynitro-compounds. 

£10  to  G.  Tatter^iall,  to  investigate  the  preparation  of  trans- 
glutaconic  acid.  Synthesis  of  inactive  sylvestrene,  of  isocaprolactone, 
and  their  derivatives. 

£10  to  J.  F.  Thorpe,  for  the  investigation  on  the  formation  of 
derivatives  of  trioxypyridine  from  ethyl  a-cyano-j8-imino-glutarate 
and  its  alkyl  derivatives. 

£5  to  W.  E.  S.  Turner,  for  the  investigation  of  the  effect  of 
alcohol  on  the  rate  of  saponification  of  esters. 


LIST  OF  FELLOWS   KLECTED  DURING  1904. 


Name. 


Ackioyd,  Jolin  Prest 

Allen,  William  Harold  Richard.. 

Baguley,  Allan  

Barbour,  William 

Bellars,  Albert  Ernest 

Bonn,  1{.  H.  Durward 

Bennett,  Charles  Thomas    

Benson,  Alick  Cole  

Bentley,  Walter  Henry    

Black,  John  Wyclif 

Brand,  Herbert  Frank 

Bridgett,  Robert  Carrie  

Broderick,  George  Edward  Poach 
Busher,  Thomas  Story    

Caldecott,  Lawrence 

Caldwell,  Robei  t  John 

Clark,  Peter  Skinner    

Clayton,  Ellis    

Cooper,  Jabez  Horace    

Cowper,  Alfred  Denys 

Crabb,  William 

Cunningham,  James  Edward  .... 

Dalton,  William  Herbert    

Deane,  Harold  

Dickinson,  Francis  

Drugman,  Julien  

Evans,  Edward 

Evans,  John  

Evans,  Nevil  Norton    

Fagan,  Thomas  Wallace  

Field,  W.  Eddington   

Finlow,  Robert  Steel    

Forrest,  James  Rocheid   

Forrest,  John  Kerr   

Fry,  George   

Gawler,  Robert 

Gerard,  Thomas  Alfred    

Ghose,  Ann    

Gilchrist,  James  Gray  

Glover,  Harry  James    

Goodsou,  John  Augustus 

Guthrie,  John  Monteath 


January  20th,  1904. 
June  15th,  1904 


November  18th,  1903. 
February  17th,  1904.. 
April  20th,  1904  ... 
February  I7tb,1904.. 
January  20tli,  1904.. 
December  16th,  1903. 
November  3rd,  1904  .. 

April  20th,  1 904" 

February  4tli,  1904.. 
January  20th,  190i... 
NovemW  3rd,  1904. 


Elected. 


February  I7th. 
December  1st. 

February  17th. 
May  5th. 
June  15th. 
May  5th. 
February  17th. 

December  Ist. 

>>  >> 

June 15tb. 
May  5th. 
February  17th. 
December  Ist. 


November  3rd,  1904 .    December  Ist. 


February  17th,  1904. 

June  15th,  1904  

December  3rd,  1903. 
November  3rd,  1904. 


June  2nd,  1904    

November  3rd,  1904 . 

January  20th,  1904... 

November  3rd,  1904 . 

June  2nd, 1904    

December  3rd,  1903.. 

November  3rd,  1904 . 

May  5th,  1904 

March  3rd,  1904  

November  18th,  1903, 
November  3rd,  1904 . 
January  20th,  1904... 

December  16th,  1903. 

April  20th,  1904 

January  20th,  1904... 

April  20ch,  1904 

November  18th,  1903, 

Doeemher  sVd,  1903 . 


May  5th. 
December  Ist. 
February  17th. 
December  Ist. 


December  Ist. 
>)  >> 

fi  i> 

February  17th. 

December  1st. 

»»  •• 

February  17th. 

December  1st. 
June  15th. 
May  5th. 
February  17th. 
December  1st. 
February  17  th. 

February  17th. 
June  15th. 
Febr-Mry  17  th. 
June  15th. 
February  17th. 


VI 


Name. 


Guttmaim,  Leo  Frank . 


Hammond,  Harold  Sankey 

Harold,  Frederick  Clarkson-  

Henzell,  Archie  Willougbby  

Hodgson,  Thomas  Reginald    

Hoit,  Alfred  Henry  

Horn,  George  Mathieson 

Horrod,  George  William  Tliomas 
Hulme,  John 


Inglis,  John  Kenneth  Harold. 


James,  Thomas  Campbell 
James,  "Walter  Richmond 

Jenkins,  Herbert  

Johnson,  John  Richard    .. 
Johnston,  John  Haslani   .. 

Jones,  Horace  Francis  

Jones,  William  App 

Joseph,  Alfred  Francis 


Komppa,  Gustav 


Lauder,  James  Stanley..  . 

Le  May,  Percy  Kent 

Lessiug,  Rudolf,  Ph.D.... 
Levy,  Arthur  Garfield  .... 
Longstaff,  James  Patrick 
Lowe,  Frank  Harold    .... 


McCourt,  Cyril  Douglas  

McDougall,  Arthur  Thomas    

Mander,  Alfred 

Mathews,  Harold  Joseph  Clarke.. 

Mears,  Francis  D'Oyley,  Jun 

Middleditch,  Bernard  

Millar,  Ernest  Westby  .  

Montgomery,  Jack  Percival    

Moore,  Tom  Sidney 

Murray,  Benjamin  L 


Oakden,  William  Edward    

Oldfield,  Laurel  Cecil  Francis 


Pago,  "William  Davidge 

I'atterson,  Thomas  Stewart.. 

Pell,  Alfred    

Philli]>8,  George  Frederick  .., 

I'inchbeck,  GeraM    

Pinkorton,  David  John    

Porter,  Thou.  Linton  Daniel 
Prentice,  Derlram , 


Riley,  Louis  John  Ecznkiel.. 
ICoIicrtfon,  Franklin  Krnoat 
Ifoilgei,  ({obcrt 


December  16th,  1903. 


March  16th,  1904    ...    May  5th. 
November  3rd,  1904  .    December  l.st. 

June  2nd,  1904    

November  3vd,  1904.. 

November  18th,  1903.    Febriiary  I7th. 

March  3rd,  1904 i  May  5th. 

November  3rd,  1904.J  December  1st. 
May  5th,  1904 June  15th. 


Elected. 


February  17th 


November  3rd,  1904 . 
November  3rd,  1904, 


May  18th,  1904  

November  3rd,  1904, 

April  20th.  1904 

November  3rd,  1904 


November  16th,  1904. 

November  3rd,  1904. 
February  17th,  1904. 

May  18th,  1904  

November  3rd,  1904 . 

May  18th,  1904  '.' 


December  16th,  1903. 
November  3rd,  1904  . 

March  3rd,  1904 

November  3rd,  1904. 
January  20th,  1904... 
November  18th,  1903. 
November  3rd,  1904. 
January  20th,  1904.. 
February  4th,  1904... 
December  16th,  1903. 


May  18th,  1904   

March  16th,  1904    .., 

March  16th,  1904  ... 
December  16th,  1903, 

April  20th,  1904 

Juno  15th,  1904  

March  3rd,  1904 

April  20th,  1904 

Morch  10th,  1904... 
November  18th,  1903, 


Man-li  16tb,  1904  ... 
February  17th,  1904, 
May  ISt'ii,  1904    


December  1st. 

December  1st, 

June  15th. 
December  1st. 
June  15th. 
December  l.st. 


December  1st. 

December  1st. 
May  5th. 
June  15th. 
December  1st. 

June ]5th. 

February  17th. 
December  1st. 
May  5tli. 
December  1st. 
February  17th. 

December  1st. 
February  17th. 
May  5  th. 
February  17th. 

Juno  15th. 
May  5th. 

May  5th. 
February  17th. 
Juno  15tli. 
December  1st. 
May  5tli. 
June  15th. 
May  5th. 
February  I7th. 

May  5th. 

Juno  16tb. 
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Name. 


Proposed. 


Elected. 


Rouillard,  Marie  Jean  Louis  Ernest    I  November  3rd,  1904. .    December  1st, 


Sanders,  Percy  Richard    

Sawer,  Charles  John 

Sen,  Jatindranath 

Shacklady,  Thomas  George 

Shelton,  Henry  Stanley  

Shrubsole,  Alfred 

Siau,  Raymond  Louis  

Smith,  Clarence    

Smith,  Gerald  Oscar  Morgan  

Smith,  Henry  Heron    

Smith,  Samuel  Jolin     

Spielmann,  Percy  Edwin 

Stanger,  Reginald  Harry  Hursthouse 

Stanley,  Harry 

Stevenson,  Henry  Ernest    

Streatfeild,  Frederick  Henry  

Struthers,  Robert  de  Jersey  Floming- 
Sutcliffe,  Thomas 


Thibault,  Paul  John    

Thompson,  Charles  Herbert 

Thompson,  Hubert  

Tingle,  Alfred    

Tong,  Walter    

Tonkin,  Arnold  Bertram..  .. 
Twiss,  Douglas  Frank  


Underbill,  William  Wood  . 

Walling,  Leon  Edward    ... 

Watson,  Edwin  Roy 

Watson,  Herbert  Wood  .... 
Watt,  Francis  Langston  .... 

Weeks,  Henry  Bridges 

Weinberg,  John    

Whiteley,  Charles  Edward  . 
Wilkinson,  James  Alfred.... 
Willcox,  William  Henry,.  . 
Woodcock,  William  Henry. 
Wyeth,  Frank  John 


April  20th,  1904 

May  18th,  1904    

January  20th,  1904... 
February  17th,  1904.. 

May  18th,  1904   

December  16th,  1903. 
January  20th,  1904... 
February  4th,  1904... 

March  16th,"  1904.....  I 
December  ICtb,  1903. 
November  3rd,  1904.. 
February  4th,  1904... 
November  3nl,  1904.  . 
January  20th,.  1904... •- 
November  18th,  1903. 

March  3rd,  1904 

November  3rd,  1904. . 

November  3rd,  1904.. 
January  20th,  1904... j 

December  16th,  1903.' 

March  3rd,  1904  j 

June  2nd,  1904    ! 

November  3rd,  1904.. I 


June  15th. 

II       II 
February  17th. 
May  5th. 
June  15th. 
February  17th. 

May  5th. 


February  17th. 
December  Ist. 
May  5th. 
December  1st. 
February  17  th. 

II  II 

May  5th. 
December  Ist. 

December  Ist. 
February  17th. 


May  5th. 
December  Ist. 


November  18th,  1903.    February  17th. 


January  20th,  1904... 

June  15th,  1904  

November  3rd,  1904.. 
November  18th,  1903. 

June  2nd,  1904    

Februaiy  4th,  1904 
January  20th,  1904... 

April  20tb,  1904 

November  3rd,  1904. . 
January  20tb,  1904... 
November  3rd,  1904.  . 


February  17  th, 
December  Ist. 

February  17th. 
December  1st. 
June  15tli. 
February  17th. 
June  If-th. 
December  1st. 
February  17th. 
December  1st. 


HONORARY     AND     FOREIGN 
MEMBERS. 


Becquerel,  Antoine  Henri   

Lobry  de  Bruyn,  Cornells  Adriaan 

Clarke,  Frank  Wigglesworth  

Curie,  (Madame)  Marie    

Liebermann,  Carl  Theodor 

Morley,  Edward  Williams  


May  5th,  1904 |  May  18th. 
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FELLOWS  DECEASED,  1904. 


Name. 

Elected. 

Died. 

Allen,  Alfred  Henry    

February  18th,  1864 

May  3rd,  1894  

March  4th,  1897   

July  14th,  1904. 

Allhusen,  F.  E 

Octobpr  17th,  1904. 

Barclay,  John  

July  19th,  1903. 
December  20th,  1904. 

Bell,  Sir  Isaac  Lowthian   

December  3rd,  1863      ... 
November  19th,  1874  ... 
June  21st,  1883  

Benger,  Frederick  Baden  

January  28th,  1903. 
August  28th,  1903. 

Beriuger,  Cornelius 

Bilimoria,  Horraas^i  Naoroji 

(^hattaway,  William  

December  6th,  1900 

December  5th,  1895 

March  4th,  1886    

December  2nd,  1875 

April  19th,  1888    

August  5th,  1904. 
October  7th,  1904. 

Dey,  Prfo  Lali 

August  11th,  1904. 
J-inuary  22nd,  1904. 
June  24th,  189^. 

Dodd,  Thomas  Henry 

Dodd,  William  Henry    

Doran,  Robert  Elliott 

May  20th,  1886 

October  13th,  1904. 

Francis,  William 

Gibson,  Adam 

November  7th,  1842 

March  5th,  1885    

January  19th,  1904. 
August  19th,  1904. 
January  26th,  1901. 
January  29th,  1904. 
July  25th,  1904. 
January  13th,  1904. 
January  23rd,  1904. 
March  5th,  1904. 

Grenfell,  Claude  G 

March  1st,  1883    

February  19th,  1874 

April  22nd,  1903  

Grimshaw,  Harry    

Howsam,  George 

Isherwood,  Thomas    

Jackson,  John .... 

February  16th,  1882 

December  15th,  1892    ... 
June  19th,  1873    

May  18th,  1904 

January  20th,  1898  

November  4th,  1858 

December  7th,  1871  

March  6th,  1862    

K  itchin ,  Archibald 

•Lobry     de     Bruyn,      Cornelis 
Adriaan 

July  23rd,  1904. 

February  11th,  1904. 
April  2nd,  1903. 
August  13th,  1904. 

*Markownikoff,  Wladimir  Wasil- 
jevie  

Mason,  James 

Munro,  Donald    

Pooley,  Thomas  Alexander    

St.  John,  Harry 

December  8th,  1904 

April  21st,  1898    

June  15th,  1904    

February  14th,  1904. 
August  23rd,  1904. 
February  13th,  1903. 
March  25th,  1904. 

Sawer,  Charles  John  

Stanger,  W.  Harry 

March  17th,  1887 

Swan,  liobert  McNair  Wilson  ... 

June  20th,  1889    

Williamson,  Alexander  William . 

May  15th,  1848 

^  May  6th.  1904. 

1 

Honorary  and  Foreign  Mnniber. 
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TITLES    OF    PAPKES    COMMUNICATED    TO   THE   SOCIETY 

DURING    1904. 


January  20lh, 


1. 


Tlio  chemical  reactions  of  nickel  carbonyl.  Part  I. 
Reactions  with  the  Imlogens  and  other  inorganic 
substances.  By  James  Dewar  and  Humphrey  Owen 
Jones    

2.  The  chemical  reactions  of  nickel  carbonyl.     Part  II. 

Reaction  with  aromatic  hydrocarbons  in  presence  of 
aluminium  cliloridc.  Synthesis  of  aldehydes  and 
anthracene  derivatives.  By  James  Dewar  and 
Humphrey  Owen  Jones 

3.  Optically    active     asymmetric    nitiogen     coiii[X)nnd8. 

d-  and  ^Phenylbenzylmethylethylammouium  salts. 
By  Humphrey  Owen  Jonci 

4.  Amicroscopic  method  of  determining  molecular  weights. 

By  George  Barger 

5.  Studies  in  the  acridine  series.     Part  I.     By  John  Jacob 

Fox  and  John  Tlieotloro  Hewitt 

•6.  o-Nitrobenzoylaeetic     acid.        By     Edward     Rushton 

Needhamand  William  Henry  Perkin,  jun 

7.  The  CIS-  and  ^rtJiA-modifications  of  oa7-trimethyl- 
glutaconic  acid.  B3  William  Henry  Perkin,  jun  , 
and  Alice  Emily  Smith    

The  influence  of  substitution  in  the  nucicun  on  the  rate 
of  oxidation  of  the  side-ciiain.     I.     O.vid.ition  of  the 
mono-    and    lii-chlorotoluenes.     By  Julius   Berend  j 
Cohen  and  James  Miller  I 

The  interdependence  of  the  physical  and  chemical  | 
criteria  in  the  analysis  of  butter  fat.  By  Thomas  j 
Edward  Thorpe  

A  simple  thermostat  for  use  in  connection  with  the 
refractometric  e.vaminatiou  of  oils  and  fats.  By 
Thomas  Edward  Thorpe  

The  condensation  of  furfuraldehyde  with  sodium 
succinate.  By  Arthur  Walsh  Titherley  and  Jame.x 
Frederick  Spencer 

I  he  action  of  heat  on  o-hydroxycarboxylic  acids.  A 
preliminary  note.     By  Henry  Rondel  Le  Sueur  

The  fusion  of  /sopilocarpine  with  caustic  potash.     A 

correction.     By  Hooper  Albert  Dickinson  Jowett   ... 

li.  Organic  derivatives  of  silicon.     Preparation  of  alkyl- 

silicon  chlorides.     By  Frederic  Stanley  Kip[iiug    ... 


8. 


9. 


10. 
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13 
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11 


12 


12 


13 


14 


14 


15 


•203 


212 


223 


286 


529 


148 
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174 


248 


257 


183 


15.  Derivatives  of  highly  substituted  anilines.  By 
Frederick  Daniel  Cliattaway  and  John  Mello 
Wadinore .. 


February  ith. 

16.  The  constitution  of  epinephrine.     By   Hooper  Albert 

Dickinson  Jowett  

17.  Studies    on    the    electrolytic    oxidation    of    phenols. 

Part  1.  By  Arthur  George  Perkin  and  Frederick 
Moll  wo  Perkin   , 

18.  Action  of  nitrogen  peroxide  on  l-nitrocampheue.     By 

Martin  Onslow  Forster  and  Frances  Mary  Gore 
Mickleth wait 

19.  The  tautomeric  character  of  the  acyl  thiocyanates.     A 

preliminary  note.     By  Robert  Elliott  Dorau    

20.  Resolution  of  oj8-dihydroxybutyric  acid  into  its  optic- 

ally active  constituents.  By  Robert  Selby  Morrell 
and  Edward  Kenneth  Hanson 

21.  Aromatic  compounds  obtained  from  the  hydroaromatic 

series.  Part  I.  The  action  of  bromine  on  3  :  5-di- 
chloro-1  : 1 -dimethyl- A-  •  ^-dihydrobenzene.  By 
Arthur  William  Crossley 

22.  The  action  of  nitrogen  sulphide  on  organic  substances. 

Part  I.  By  Francis  Ernest  Francis  and  Oliver 
Charles  Minty  Davis    

23.  Dibenzoylchloroimide.     By   Frederick   Daniel    Cbatt- 

away    

February  17  th. 

24.  Observations   on   some   intramolecular  and   originally 

reversible  changes  extending  over  prolonged  periods 
of  time.     By  Ricliard  Jolm  Friswell 

25.  Note    on    a     magnesium     oxybromide.       By    George 

William  Fraser  Hohoyd  

26.  The  arrangement  in  space  of  the  groups  combined  with 

the  tervalent  nitrogen  atom.  By  Frederic  Stanley 
Kipping  ami  Arthur  Henry  Salway    

27.  The  esterification  of  r-nmndelic  acid  by  menthol  and 

borneol.     By  Alexander  McKenzie 

28.  Certain  organic  phosphorus  compounds.     By  Augustus 

Edward  Dixon    

29.  Note  on  tlie  relation  between  the  chemical  comi)osition 

of  some  organic  Kubstances  and  the  density  of  their 
solutions.     By  Charles  Edward  Fawsitt 

80.  The  so-called  "  hydrocellulose."  By  Arthur  Landauer 
8torn    

31.  Isomeric  cliangc  of  diacylanilides  into  acylamino- 
kotones.     By  Frederick  l)aniel  Cliattaway  

82.  Intramolecular  n^arrangentent  iu  derivatives  of  the 
aromatic  aininokutones.  By  Frederick  Daniel 
Chattftway    
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36 
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39 
41 
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42 
43 
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44 


XI 


March  3rd. 

33.  Chemical    dynamics   of   the   alkyl    iodides.      By    Miss 

Katherine  A.  Burke  and  Frederick  George  Donnan... 

34.  Separation   of    )3-crotonic   acid   from   a-crotonic   acid. 

By  Robert  Selby  Morrell  and  Albert  Ernest  Bellais  .. 

35.  Contributions  to  the  knowledge  of  the  )3-diketones.   By 

Siegfried  Ruhemann  and  Edwin  Roy  Watson    

36.  The  purification  of  water  by  continuous  fractional  dis- 

tillation.    By  William  Robert  Bousfield   

37.  Freezing  point   curves   of  dynamic   isomerides.     Am- 

monium    thiocyanate     and      thiocarbamide.       By 
Alexander  Findlay 

38.  The    constitution    of    phenolphthalein.       By    Arthur 

George  Green  and  Arthur  George  Perkin  

39.  S-Kctohexahydrobenzoic    acid.       By    William    Henry 

Perkin,  jun 

40.  Photocliemically     active     chlorine.       A     preliminary 

notice.     By  Charles  Hutchens  Burgess   and  Daviil 
Leonard  Chapman 

41.  The    union   of  hydrogen    and    chlorine.     VIII.     The 

action  of  tem])erature  on  the   period   of  induction. 
By  Joseph  William  Mellor  

42.  The   union  of  hydrogen  and  chlorine.     IX.     Further 

experiments  on  the  action  of  light  on  chlorine.     By 
Joseph  William  Mellor 

43.  Additive    compounds   of   unsaturated    cyclic   ketone's 

with  hydrogen  cyanids.     By  Archie  Cecil  Osborne 
Hann  and  Arthur  Lapworth    

44.  The  formation  of  periodides  in  organic  solvents.     By 

Harry  Medforth  Dawson   

45.  The  action  of  sodium   hypochlorite   on   the  aromatic 

sulphonaniides.     By    Henry   Stanley    Raper,   John 
Thomas  Thompson,  and  Julius  Berend  Cohen 


March  16th. 

46.  Mercuric  nitrite  and  its  decomposition  by  heat.     By 

Prafulla  Chandra  Ray   

47.  Note  on  the  higher  glycerides.     By  James  Ballantyne 

Haunay    

48.  Isonieiic  change  of  diacylauilides  into  acylaminoketones. 

Transformation  of  the  dibenzoyltoluidines  into  the 
isomeric  benzoylaminomethylbenzophenones.  By 
Frederick  Daniel  Cl^jttaway  and  William  Henry 
Lewis   

49.  The  action  of  ethyl  j8-iodopropionate  on  ethyl  disodio- 

ethanetetracarboxylate.     By  Oswald  Silberrad 

50.  The  heat  of  formation  of  gluciuum  chloride.    By  James 

Holms  PoUok 
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51.  A  note  on  the  composition  of  distilled  oil  of  limes  and 

a  new  sesquiterpene.     By  Herbert  Edward  Burgess 
and  Theodore  Henry  Page    

52.  The  nature  of  a  solution  of  iodine  in  aqueous  potassium 

iodide.     By   Charles   Hutchins  Burgess  and  David 
Leonard  Chapman 

53.  The  reduction   of  2  :  6-dinitrotoluene   with   hydrogen 

sulphide.     By  Julius    Bereud    Cohen    and    Joseph 
Marshall * 

54.  Acid    esters    of   methylsuccinic   acids.      By    William 

Arthur  Bone,  John  Joseph  Sudborough,  and  Charles 
Henry  Giaham  Sprankling 

55.  A  note  on  phenyldimethylallylammonium  compounds. 

By  Alfred  William  Harvey 

56.  Estimation   of  hydrogen   peroxide   in   the  presence  of 

potassium  persulphate,  by  means  of  potassium  per- 
manganate.    By  John  Albert  Newton  Friend 

57.  A   comparison   of  the   products   of  the   hydrolysis  of 

potato  starch  with  those  obtained  from  cereal  starches. 
By  James  O'Sullivan 


April  20lh. 


58.  The  vapour  density  of  hydrazine  hydrate.     By  Alex- 

ander Scott 

59.  The    combining    volames    of    carbon    monoxide    and 

oxygen.     By  Alexander  Scott 

60.  A   revision   of  the  atomic   weight  of   rubidium.     By 

Ebenezer  Henry  Archibald 

61.  Experiments  on  the  synthesis  of  the  terpenes.     Part  I. 

Synthesis    of    inactive    terpineol,    dipentene,     and 
terpin  hydrate.     By  William  Henry  Perkin,  jun. ... 

62.  A  lajvorotatory  modification  of  quercitol.     By  Frederick 

Belding  Power  and  Frank  Tutin 

63.  The   constituents   of  the  essential   oil  of    Californian 

lauicl.     By  Frederick  Belding   Power  and  Frederic 
Herbert  Lees 

64.  Some     derivatives     of     umbellulone.      By     Frederic 

Herbert  Lees 

65.  Amnioniacal   double   chromates  and   molybdates.     By 

Samuel  Henry  Clifford  Briggs 

66.  The  hexahydrated  double  chromates.     Magnesium  ami 

nickel     compounds.      By    Samuel    Henry    C'lillbrd 
'ingK'' 

67.  Hydrocollulo.se.     By    Charles    Frederick    Cross     and 

Edward  Jolin  Buvan 

68.  IJornylcarbimide.     By    Martin    Onslow    Foister  ^nd 

Herbert  Moore  Attwoll 

69.  Ktduccd  Hilicatcs.     By  Charles  SimmondH 

70.  Picryl  flerivntivcH  of  urctliano  and  thiourotliane.     By 

Jftme«  Codrin^ton  C'rocktT  and  Frank  Harold  liOwc. 
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71.  The  oxime  of  mesoxamide  (t'sonitrosomalonamide)  and 
some  allied  compounds.  Part  III.  Tetra-substi- 
tuted  derivatives.     l?y  Martlia  Annie  Whiteley 


3fay  Uh. 


72.  The  slow  combustion  of  ethane.     By  William  Arthur 

Bone  and  William  Ernest  Stockings 

73.  The  action  of  radium  rays  on  the  halides  of  the  alkali 

metals  and  analogous  elfects  produced  by  beat. 
By  William  Ackroyd 

74.  The  mutarotation  of  glucose  and  of  galactose.     Solu- 

bility as  a  means  of  determining  the  proportions  of 
dynamic  isomerides  in  equilibrium.  By  Thomas 
Martin  Lowry 

75.  A  study  of  the  substitution  products  of  ar-tetrahydro-o- 

naphthylamine.  4-Bromo-ar.tetrahydro-o-naphthy- 
lamine  and  ar-tetrahydro-a-naphtliylamine-4-sul- 
phoiiic  acid.  By  Gilbert  Thomas  Morgan,  Frances 
Mary  Gore  Micklethwait,  and  Herbert  Ben  Win  field. 
7<5.  Studies  in  the  tetrahydronaphthalene  series.  Part  II. 
Halogen  derivatives  of  rtr-tetrahydro/3-naphthyl- 
amine.     By  Clarence  Smith 

77.  Studies  in  the  tetrahydronaphthalene  series.     Part  III. 

Reaction  between  ar-tetrahydro-/3-naphthylamine 
and  formaldehyde.     By  Clarence  Smith... 

78.  Note  on  the  hydrolysis  of  starch  by  diastase.     By  John 

Simpson  Ford 

79.  The     resin     acids    of    the     Coniferce.     Part    I.     The 

constitution  of  abietic  acid.  By  Thomas  Hill 
Easterfield  and  George  Bagley 

80.  The  additive  products  of  benzylideneaniline  with  ethyl 

acetoacetate  and  ethyl  methylacetoacetate.  By 
Francis  Ernest  Francis  and  Miss  Millicent  Taylor.... 

81.  Studies  on  ethyl  carboxyglutarate.     Parti.     Action  of 

halogens  on  ethyl  sodiocarboxyglutarate.  By 
Oswald  Silberrad  and  Thomas  Hill  Easterfield 

82.  Studies  on  optically  active   carbimides.     Part   I.     By 

Allen  Neville  and  Robert  Howson  Pickard 

83.  The  comparison    of    the   rotation    values    of   methyl, 

ethyl,  and  jj -propyl  tartrates  at  diifcrent  tempera- 
tures.    By  Thomas  Stewart  Patterson 
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be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  week. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  Officer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  be 
given  to  him,  and  a  record  of  tie  return  duly  made. 
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Baskerville,  Charles.  The  elements :  verified  and  unverified. 
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suchung.    pp.  xi  +  650.     ill.     Berlin  1903. 

Bolduan,  Charles.     See  Behring,  E.  von. 

See  Rotoski,  O. 
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Coleman,  J.  Bernard.     See  Clowes,  Frank, 
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Davis,  Charles  B.  Steely  malt  in  modern  brewing  and  the  filter 
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Dibdin,  W.  J.  The  purification  of  sewage  and  water.  3rd  ed. 
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Dyer,  Bernard.  Fertilisers  and  feeding  fctuffs.  Their  properties 
and  uses.  With  the  full  text  of  the  Fertilisers  and  Feeding  Stuffs 
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The   manuring  of  hops.     (From  the  Brewing  Trade  Review, 
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Variation  in  the  milk  of  a  dairy  herd  during  the  summer 
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Variation  in  the   milk  of  a  dairy    herd  during  the    winter 
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tions. Authorised  English  translation  by  Joseph  W.  Richards,  pp'. 
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Fairley,  Thomas.  The  uses  of  lime  on  land.  (From  the  Annual 
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Getman,  Frederick  H.  Laboratory  exercises  in  physical  chemistry, 
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Gildemeister,  Eduard,  and  Hoffmann,  Friedrich.  The  volatile  oils. 
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Graebe,  Carl.  Graebe-Feier,  Cassel,  20.  September,  1903.  pp.138, 
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Green,  Arthur  G.  A  systematic  survey  of  the  organic  colouring 
matters.  Founded  on  the  German  of  G.  Scliultz  and  P.  Julius. 
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Grindley,  H.  S.  The  nitrogenous  constituents  of  flesh.  (From 
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Grindley,  H.  S.,  and  Mojonnier,  Timothy.  Experiments  on  losses 
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von  Carl  Mez.     Neunte  Auflage.     pp.  xii  +  392.     ill.     Berlin  1904. 
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accompanied  by  a  malodorous  decomposition.  (New  York  Agric. 
Kxper.  Station,  Bulletin  No.  249,  1904.) 
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Heumann,  Karl.  Anleitung  zum  Experimentieren  bei  Vorles- 
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Hittorf,  J.  W.,  and  Pliieker,  J.  On  the  spectra  of  ignited  gases  and 
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Hoffmann,  Friedrich.     See  Gildemeister,  Eduard. 
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Journal  of  the  Asiatic  Society  of  Bengal,  72,  1903.) 

The   occurrence   of    Melanterite  in  Baluchistan.     (From  the 
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Howard,  Albert.  Hop  experiments,  1904.  pp.  29.  ill.  Kent 
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Hughes,  F.     See  Dymond,  T.  S. 
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of,  from    benzaldehyde    and    ketonic 
compounds,  175. 
Benzylidene  chloride,  action  of  sodium 

methoxide  on,  124. 
Benzylmethylacetic  acid,  from  the  action 
of    benzoinoxime    on     benzylmethyl- 
acetyl  chloride,  40. 
rfZ-Benzylmethylacetohydrindamides,two 

isomeric,  40. 
Benzylmethylacetyl  chloride,    action  of, 

on  benzoinoxime,  40. 
d-  Benzylmethylacetyl  chloride,  action  of, 
on  Z-meuthylamine,  rf-hydrindamine, 
Z-methylhydrindamine,  and  ^phenyl- 
ethylamine,  40. 
rfZ-Benzylmethylacetyl  chloride,  action 
of,  with  raethylaniline,  j9-toluidine, 
benzylaniline  andphenylhydrazine,  39. 


Bergamot  oil,  constituents  of,  181. 
Beryl,  the  composition  of,  189. 
Boruylamine  bornyldithiocarbamate  and 

thiocyanate,  91. 
Bornylcarbamic  acid,  ethyl  ester,  114. 
Bornylcarbiniide,  preparation  and   pro- 
perties of,  91,  114. 
Bornylphenylcarbamide     from      bornyl- 
carbiniide, 91. 
Boro-oxalic  acid,  potassium  salt  of,  187. 
Bromination    of    phenolic    compounds, 

125. 
Bromine,  action  of,  on  3  :  5-dichloro-l  :  1- 
dimethyl  -  a"^-*  -  dihydrobeuzene, 
21. 
on  nickel  carbonyl,  5. 
interaction  of,  with  silver  cyanate,  183. 
Brucine,  salts  of,  with  /3-crotonic  acid,  47. 
I'soButaldehyde,      action     of     hydrogen 

sulphide  on  solutions  of,  117. 
Butane  a7755-peutacarboxylic  acid,  ethyl 
ester,  prejiaration   and   projierties  of, 
61. 
Butea  frondosa,  colouring  matter   from 

the  flowers  of,  169. 
Butein,   from   Butea  frondosa,    and  its 

tetra-acetyl  derivative,  ^9. 
Butin,  from  Butea  frondoM,  its  benzoyl 
and  triacetyl  compounds,  and  methyl 
ethers,  169. 
Butter  fat,  interdependence  of  the  phy- 
sical   and    chemical    criteria    in    the 
analysis  of,  12. 
Butyramide,  density  of  solution  of,  43. 
7i-Butyric  acid,   from  isopilocarpine   by 
potash  fusion,  14. 
a^-dihydroxy-,  resolution  of,   into  its 
optically  active  constituents,  20. 


Caesium  chloride,  action  of  y-rays  from 

radium  bromide  on,  108. 
Calcium  nitrite,  action  of  heat  on,  240. 
Californian  laurel,  the  essential  oil  of, 

88. 
Camphene,   l-nitro-,   action  of  nitrogen 

peroxide  on,  19. 
Camphor,   action   of  magnesium    alkyl 
halides  on  derivatives  of,  207. 
amino-,  from  the  0-methyl    ether  of 

isonitrosocamphor,  138. 
nitro-,  action    of    magnesium    meth- 

iodide  on,  207. 
isonitroso-,     action      of     magnesium 
methyl  iodide  on,  207. 
and  its  isomeride,  and  their  benzoyl 
derivatives  and  methyl  ethers,  and 
the    action    of    potassium    ferri- 
cyanide  on,  138. 
a-Camphornitrilic  acid,  from  0-methylr 
ether  of  wonitrosocamphor,  138. 
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Camphorquinone,     action     of    aqueous 
potassium  cyanide  on.  177. 

action  of  magnesium  methiodide  on, 
207. 

from    the    iV-methyl    ether    of    iso- 
nitrosocamphor,  138. 

-a-,  -)8-,  and  -y-dioximes,  acetyl  and 
dibenzoyl  derivatives  of,  138. 
Camphorquinonephenylhydrazoue    from 

i.wnitrosocamphor    JV-methyl     ether, 

138. 
Cam phorsul phonic   acid,    resolution    of 

dl  -  phenylbenzylmethylethylammon  - 

iura  iodide  by  means  of,  7. 
jsoCaproic  acid,   the   ethyl   ester  of  y- 

bromo-,  218. 
i5oCaprolactone,  new  synthesis  of,  218. 
Caproyl  chloride,    interaction    of,    with 

ammonium  thiocyanate,  128. 
7i-Caproyl-phenyI  and  phenylbenzylthio- 

carbamides,  128. 
Caproylthiocarbimide,     preparation    of, 

and     union     of    with    primary     and 

secondary  amines,  128. 
rt6-Caproyl-o-  and  -j9-tolylthiocarbamides, 

128. 
Carbimides,  oBtically  active,  114. 
Carbon,     estimation   of,    by    means    of 
chromic  and  pliosplioric  acids,  167. 

monoxide,  combining  volume  of,  with 
o.xygen,  85. 
molecular  concentration  of,  85. 

compounds,    reactions    involving   the 
addition    of  hydrogen   cyanide    to, 
177,  183. 
a-Carboxy-Aa/3.glutaconic    acid   and  its 

ethyl  ester,  114,  141. 
Carboxyglutaric  acid,  ethyl  ester,  reaction 

between  its  bromo-  and  sodio-deriva- 

tives,  114,  141. 
Carboxyhexamethenyl-5-ketohexahydro- 

benzoic  acid,  and  its  ethyl  ester,  51. 
Caro's    acid,    and    hydrogen    peroxide, 

effect      of      colloidal     platinum     on 

mixtures  of,  187. 
Carvone,       addition        of        hydrogen 

cyanide  to,  54. 
Castor  oil,    combination  of,    with  lead 

oxide,  58. 
Catechina,  isomerism    of,    with    cyano- 

maclurin,  170. 
Cellulose,    action    of   dilute    acids    on, 

43. 
Cereal  starches,   hydrolytic  experiments 

on,  66. 
Certificates  of  candidates  for  election,  24, 
97,  145,  226. 

announcement  witli  regard  to,  239. 
CbanguN,  ititnunoioculiir  and  rever.sibhi, 

uxteiidiiig  over   prolonged  periods  of 

time,  86. 


Chaulmoogra  seeds,  the  constitution  of, 
and  oil  obtained  from  Taraklofjcnos 
Kurzii,  135. 

Chaulnioogrene,  137. 

Chaulmoogric      acid,     constitution    of, 
its   methyl    and   ethyl   esters,    and 
amide  with  its  bromo-  and  bromo- 
dihydro-derivatives,  136. 
ethyl  ester,  magnetic  rotation  of,  137. 

Chaulmoogryl     alcohol,     from     chaul- 
moogric acid,  137. 
chaulmoograte,  137. 

Chemical  combination,    relation    of,  to 
ionisation,  133. 
dynamics  of  the  alkyl  iodides,  46. 

Chemical  dynamics  of  the  reactions 
between  sodium  thiosulphate  and  or- 
ganic halogen  compounds,  180. 

Chemical  Society,  scientific  progress  of 
the,  72. 

Chemistry,  reports  on  the  progress  of, 
notice  with  regard  to,  152. 

Chloral  hydrate,  decomposition  of,  with 
sodium  hydroxide,  184. 

Chlorine,  action  of  light  on,  53. 
action  of,  on  nickel  carbonyl,  5. 
action  of  the  silent  discharge  on,  and 

the  union  of,  with  hydrogen,  140. 
pbotochemiciilly   active    mixture    of, 

with  hydrogen,  52,  164. 
rate  of  decay  of  the  activity  of  gaseous, 

196. 
union    of,    with   hydrogen,    and   the 
action  of  light  on,  53. 

Chloroaminoketones,  now  series  of,  44. 

Chloroform,  binary  mixture  of,  with 
alcohol,  and  ternary  mixture  of,  with 
alcohol  and  water,  influence  of  alcohol 
and  ethyl  chloride  on  the  boiling 
point  of,  163. 

Chlorophyll,  spectrum  of,  222. 

Chromates,  ammonio-cupric  double,  89. 
hexahydrated  double,  magnesium  and 
nickel  compounds,  90. 

Chromic  acid,    employment  of,  in   the 
estimation  of  carbon,  167. 

•    hydroxide,     behaviour     of,      towards 
oxalic  and  other  organic  acids,  186. 

Chromo-oxalic  acid,  the  red  and  the 
blue  potassium  salts  of,  187. 

Chromorganic  acids,  preparation  of, 
186. 

Chromyl  chloride,  action  of,  on  hydro- 
carbons, 173. 

<^e2/oCinuamic  acid,  and  a-  and  j8- 
bromo-,  influence  of  radium  radiations 
on,  166. 

Cinnamylideneacctophonoue,  action  of 
mercajitans  on,  261. 

Ciunaniylidoneacotylacetonc,  and  its  re- 
actions, 206. 
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CinnaniyliJenenialonic    acid,    action    of 

light  on,  206. 
Citric  acid,  interaction  of,  with  chromic 

hydroxide,  186. 
Citrus  oils,  constituents  of,  181. 
Colophene   from  distillation   of   abietic 

acid,  or  of  colophony,  112. 
Colouring    matters    of    the    flowers    of 
BiUea  frondosa,  169. 
of  the  stilbene  group,  184,  186. 
Combustion  of  ethylene,  202. 

slow,  of  ethane,  106. 
Conifers,  resin  acids  of  the,  112. 
Cotton-seed   oil,    combination   of,    witli 

lead  oxide,  58. 
Coumarin,  6-amino,  and  its  acyl,  alkyl, 

and  diazo  derivatives,  177. 
6-Ooumarylhydrazine,  177. 
6-Coumaryltriniethylammonium  lialoids, 

177. 
Council,  report  of,  66. 
?yi-Cresol,      2-nitro-6-amino,      and      its 

oxidation  products,  63. 
Crotolactones,  two  isomeric,  206. 
Crotonic    acid,    )3-amino-,    ethyl   ester, 

absorption  spectrum  of,  158. 
)3-Crotonic  acid,  separation  of,   from  a- 

crotonic  acid,  47. 
Crotonic  acids,  o-  and  )8-,  dynamic  iso- 
merism of,  191. 
Crotonyldimethylacetic  acid,   action    of 
bromine  on,  11. 

formation    of    lactone    (o  -  dimethyl- 
valerolactone)  of  7-hydroxy-ao7-tri- 
methylglutaric  acid  from,  11. 
Cryoscoi)y,      comparative     studies     on, 

222. 
Crystals,    attractive    force    of,    for   like 

molecules  in  saturated  solutions,  244. 
Cuprosamine  ioilide,   from   cuprosamiuo 
periodide,  241. 

periodide,    the   preparation  and   pro- 
})erties  of,  241. 
Cyanogen,      decomposition     of     nickel 

carbonyl  by,  5. 
Cyanngen   iodide,    action   of,   on   nickel 

carbonyl,  5. 
Cyanogenetic  glucoside  from  Gynocardia 

odorato,  137. 
Cyanohydrins,      regarded     as     complex 

acids,  177. 
Cyautolin  {Kyantolin),  21. 

Decahydroretenecarboxylic  acid,  identity 

of,  with  abietic  acid,  113. 
Density    of    solution,    relations    of,  to 

chemical  composition,  42. 
Dextrose    (glucose),     mutarotation     of, 

108. 
Diacetylacetone,    the    action  of    acetyl 

chloride  on  the  sodium  salt  of,  158. 


Diacetyldimethylpyrone  from  dimethyl- 

pyrone  and  acetyl  chloride,  158. 
/3/3-Diacetyl-a-phenylpropionic  acid,  pre- 
paration of,  206. 
Diacetyl-r^ tartaric  acid,  Z-menthyl  ester, 

the  optical  rotation  of  the,  252. 
Diacylaniliiles,  intramolecular  rearrange- 
ment of,  43,  223. 
l-Diazo-l-a:ninotetrahydronaphthalene, 

4  :  4'-dibromo-,  109. 
Diazoniuni    chromates,   preparation   of, 

250. 
Diazo-reaction    in   the  diphenyl   series, 

249. 
Dibenzoxydiphenylmethane,  decomposi- 
tion of,  124. 
Dibenzoylbenzophenone,    1-amioo-,    the 

chaugeof,  into  l-amiDO-2  :  4-dibenzoyl- 

beuzene,  223, 
Dibenzoylchloroimide,   preparation    and 

properties  of,  22. 
aS-Dibenzoyl-yST-diphenylenebutadiene- 

aS-dicarV)oxylic    acid    (diphenyleuedi- 

benzoylmueouic  acid),  ethyl  ester,  221. 
Dibenzoylmethane,  p-mXxo-,  ethyl  ethers 

of,  48. 
s-Dibenzoyloxamide,  188. 
s-Dibenzoylsuccinamide      from     sodium 

benzamide    and    succinic    anhydride, 

188. 
Dibenzoyltartaric   acid,   esters    of,    and 

their  optical  rotation,  203,  204. 
Dibenzoyltoluidiues,    transformation  of, 

60. 
Dibeuzylideneacetone,  action  ofammonia 
and  phenyl  hydrazine  on,  176. 

action  of  mercaptans  on,  251. 
Dibeuzylidenebenzidine    and    ;j-pheayl- 

euediamine,  175. 
Dibornylcarbamide,  114. 
»-Dibornylethylcarbamide,  91. 
s-Diboruylthiocarbamide    from    lornyl- 

amiue,  91. 
07-Difurfurylidenepropionic  acid  and  its 

salts,  13. 
Difurfurylidenesucciuic     acid     and    ita 

sodium  salt,   and  anhydride  and  its 

tetrabromo  ,  13. 
S-Difurfurylsuccinic  anhydride,  aa^fifi^- 

aa)3/3-tetrabromo-derivative,  13. 
Dihydroabieteue,  from  abietene,  113. 
Ai=*-Dihydrobenzene,  action  of  hydrogen 

bromide  on,  and  oxidation  of,  160. 
Dihydrochaulmoogric    acid,   its  methyl 

ester  and   its   bromo-derivatives   and 

thfir  esters,  and  dihydroxy-,  137. 
Dihydro-o-methylindole       d-bromocam- 

phorsulphonate,  182. 
A^-Dihydromuconic  acid,  ethyl  ester  of 
(A-bulylenedicarboxylate),  from  ethyl 
)8-iodopropionate,  61. 
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Dihydroresorcin,  preparation  of  dihydro- 
beuzene  from,  160. 

Dihydroumbellnlone,  broino-derivatives, 
of  89. 
dibromo-,  from  umbellulone  dibromide, 
89. 

Diketohexahydrobenzene,  trihydroxy-, 
87. 

/3-Diketoiies,  contributions  to  tlie  know- 
ledge of,  48. 

Di-Z-meuthylcarbamide,  114. 

Dimercurammouium  series,  sulphate  and 
phosphate  of,  249. 

2:7-  Dimethylacridine,     6-acetaraino-, 
interaction   of,    with   methyl   iodide, 

y. 

3  :  7-Dimethylaci'idine,  8-amino-,  and  its 
acetyl  derivative,  9. 

Diiiiethylamine,  density  of  solution  of, 

43. 
A^-Diuiethyl-6-amiuocoumarin,  177. 
a$-  Dimethylanhydiacetonebenzil,  reduc- 
tion products  of,  204. 
Diiuethylaniliue,    jiJ-uitroso-,    absorption 

spectrum  of,  160. 
2  :  6-Dimethylanthraccue,  formation  of, 

from   toluene    and    nickel    carboiiyl, 

6. 
1  :  l-Dimethyl-A-'^  =  '*-dihydrobeuzene, 

3 :  5-dichloro-,  action  of  bromine  on, 

21. 
Dimethylghitazine,    and    its    carboxylic 

acid,    ethyl   ester,  and   their  benzoyl 

derivatives,  243. 
1  :  1-Dimethylhexahydrobenzeue,      syn- 
thesis of,  242. 
1  :  l-Diuiethylcyciohexane,  synthesis  of, 

and     its   3-brouio-     and    3-hydroxy- 

derivatives,  242. 
6-Dimethylpyroue,    diacetyl    derivative 

and  its  isomeride,  158. 
o»-Dimethylsuccinic  acid,  formation  of, 

177. 
Dimethylsucciuic  acids,  s-  and  as-  acid 

esters,  64. 
1  :  l-Diinethyl-A''-tetnihydrobonzene, 

3  :  5-dichloro-2  :  4  :  5-tribromo-,  forma- 
tion of,  and  its  reactions,  21. 
Dimelliylurea,  decomposition  of,  126. 

density  of  solutions  of,  43. 
Di-a-  and  -/3-naphthacriJine  haloids,  176. 
Dipouteiie,    syntliesis    of,  and  dihydro- 

chloride   and    dipeutenetetrabromide, 

87. 
Diphenyluminu-oxalic   acid,   the  action 

of  heat  on  methyl  ester  of,  182. 
4:6-Dipheuyll  :  3-dimelliylci/c/oi)entan- 

one-2,    and    its   oxiniu    and    di-   and 

t«trabromo-deri villi v»H,  204. 

4  : 6-Diphenvl-l  :3-dimuthylci/c/openteDe 
4.onc-2,  204. 


4  :  5-Diphenyl-l  :  3-dimethylc?/c/openten- 

5-one-2,  and  its  oxime  and  dibromide, 

204. 
Diphenylenedibenzoylmucouic  acid,  the 

ethyl  ester  of,  22l' 
Diphenylglycollic    acid,    from    menthyl 

benzoylformate  and  magnesium  phenyl 

bromide,  178. 
Diphenylmethane,        dialkyloxy-deriva- 

tives  from  beuzophenoiie  chloride  and 

sodium  alkyloxides,  124. 
Diphenyluiethyltetrahydro-7-pyrones, 

stereoisomeric,  204. 
1  :  5-Dipheuyl-3-pyrazolidoue,      4-hyur- 

oxy-,    and    its    acetyl    and    2-methyl 

derivatives,  205. 
1  : 5-Diphenyl-3-pyrazolone,  from  hydr- 

oxydii)heuylpyrazolidone,  205. 
Dipheny  I -series,    the    diazo-reaction   in, 

249. 
DiphenyltetrabroniocycZopentanone,  21 4. 
Diphenyltolylamino-oxalio  acid,  methyl 

and  ethyl  esters  of,  132. 
Dipiperidiuobeuzylacetophenone,  181. 
Dissociation  of  the  acid  esters  of  methyl 

substituted  succinic  acid,  9. 
Disulphontetrachloroamides,  168. 
Ditoluyltartaric    acid,    optical    rotation 

of  the  esters  of,  203. 
Di-j3-tolylmethylformauiidiue,  132. 
Dodecahydroreteue,  from  retene,  113. 
Dodecamethylacridine  haloids,  176. 
Dynamic   isomerism,    studies   in,   of  a- 

and  )3-crotoiiic  acids,  191. 


Earth-nut  oil,  combination  of,  with  lead 
oxide,  58. 

Electrodes,  the  use  of  lead,  123. 

Electrolytic  oxidation  of  gallic  acid  and 
pyrogallol,  18. 

Element,  suppo.sed  new,  in  beryl,  189. 

Elements  and  compounds,  78. 

Emulsin,  action  of,  and  indigo  ferment- 
ation, MO. 

Enzyme,  hydrolytic,  from  chaulmoogra 
seeds,  135. 

Epinephrine,  identity  of,  with  "adren- 
aline" and  "  suprarenine,"  18. 

Esterification,   relation    of,    to    associa- 
tion of  the  aromatic  acids  in  phenol 
solution,  '222. 
constants  of  tlie  acid  esters  of  methyl 
substituted  succinic  acids,  9. 

Ethane,  action  of,  on  ozone,  127. 
slow  combustion  of,  106,  128. 

Ethanetetrncarboxylic  acid,  ethyl  esters, 
disodium  derivatives  of,  action  of 
ethyl  /3-iodopropioniito  on,  61. 

Etlienyldiaminonapiitiialenos,  constitu- 
tion of,  214. 
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Ethenyltriaminonaphthalene,  from  2  :  4- 

dinitioaceto-a-iia])hthalide,  214. 
Ethers,  compounds  of,  with  nitric  acid, 

194. 
Ethoxybeiizidine,    diazo-derivatives    of, 

249. 
j3-Ethoxycrotonic  acid,  absorption  spec- 
trum of  the  ethyl  ester  of,  158. 
3  -  Ethoxydiphenyl  -  4  -  diazoniuni  hydr- 
oxide and  salts,  4'-hydroxy-,  249. 
3-Eihoxydiphenyl-4-diazoniiim  sulphate, 
4'- hydroxy-,      with      its      chloride, 
bromide,  iodide,  nitrate,  and  platini- 
cliloride,  249. 
l-Elhoxy-A^-tetrahydroljenzene,  160. 
Ethylacetoacetic   acid,  absorption   spec- 
trum of  ethyl  ester  of,  158. 
Ethyl  alcohol,  compounds  of,  with  the 
halogen  hydrides,  139. 
formation  of,  from  ethane  and  ozone, 

127. 
the  influence  of  moist,  on  the  boiling 
point  of  chloroform,  163.   _ 
chloride,  presence  of,  in  cbloroform, 

163. 
ether,  action   of  aluminium   chloride 
on,  135. 
compound    of,    with    nitric     acid, 

195. 
compound  of,  with  magnesium  oxy- 

bromide,  38. 
compounds   of,    with    halogen   hy- 
drides, 139. 
vapour  pressure  of  mixtures  of,  with 
water,  142. 
haloids,    chemical    dynamics    of    the 
reactions   between  sodium  sulphate 
and,  180. 
N-  Ethyl  -  6  -  aminocoumarin,    and     its 
beuzenesulphouyl-  and  nitroso-deriva- 
tives,  177. 
Ethylene,  combustion  of,  202. 
bromoiodide,     decomposition     of,     in 
the   presence   of  potassium   iodide, 
222. 
haloids,    chemical    dynamics   of    the 
reactions   between   sodium  thiosul- 
phate  and,  180. 
iodide,     decomposition     of,     in     the 
presence  of  potassium  iodide,  221. 
Ethyleuetetracarboxylic    acid,     produc- 
tion of  ethyl  ester  of,  61, 
Ethylglutazine,  and  its  carboxylic  acid, 
ethyl    ester,    and    oxime    and    their 
dibenzoyl  derivatives,  243. 
Ethyl  methyl   ketone,  vapour  pressure 

of  mixtures  of,  with  water,  142. 
Extra  Meeting,  77. 


Faraday  Lecture,  abstract  of,  77. 


Fats,  thermostat  for  use  in  connection 

with  the  refractometric   examination 

of,  12. 
Fellows,   ballot  for  the  election  of,  36, 

105,  151,  240. 
Fermentation  of  the  indigo-plant,  139. 
Foreign     members,     proposed     by     the 

council,  106. 
Formaldehyde,  action  of  hydrogen  sul- 
phide on  solution  of,  115. 

condensation  of,  with  acetone,  196. 

interaction    of,    with     ar-tetrahydro- 
^-naphthylamine.  111. 
Freezing   point  curves  of  dynamic  iso- 

merides,  49. 
Furfuraldehyde,    condensation  of,   with 

sodium  succinate,  13. 


Galactose,  alkylation  of,  174. 
Galactoses,   stereoi&onieric,    a-    and    )B- 

mutarotation  of,  108,  109. 
Gallic   acid,    electrolytic    oxidation    of, 

19. 
Glucinum  chloride,    heats  of  formation 
and  solution  of,  61,  62. 
heats  of  formation  and   solution   of, 
62. 
Glucoses,  a- and  B-,  and  the  hydrolysis 
of  glucosidic  acetates,  169. 
determination   of,    in  a  mixture  of 
dynamic  isomerides,  108. 
Glutamic  acid,   /3-imiuo-a-cyano-,  ethyl 

ester,  243. 
Glutaric  acid,    /i-imiuo-a-cyano-,    ethyl 
ester,   and   the   action   of  hydrolytic 
agents  on,  243. 
Glutazine,    and   its    cyanide,    and  carb- 
oxylic acid,  ethyl  ester,   oximes,   and 
dibenzoyl  derivatives,  243. 
Glycerides,  higher,  combination  of,  with 

lead  oxide,  58. 
Glycol,    viscosity  of  mixtures   of,  with 

water,  249. 
Glycollic    acid,     interaction     of,     witli 

chromic  hydroxide,  186. 
Glyoxylic  acid,  constitution  of,  184. 
Gold,  influence  of  sunlight  on  the  dis- 
solution   of,    in    aqueous    potassium 
cyanide,  199. 
Grignard  reaction,  the  application  of,  to 

esters  of  hydroxy-acids,  245. 
Grignard's  reagent,  action  of,  on  amines, 

165. 
Guaiacum,  influence  of  certain  salts  and 
organic  substances  on  the  oxidation 
of,  197. 
Gymnema  Sylvestre,    Z-quercitol    from, 

87. 
Gynocardin,  a   new    cyanogenetic    glu- 
coside,  137. 
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Halogen    hydrides,    liquefied,      ionisa- 
tion    and    chemical  combinations   of 
substances  dissolved  in,  134. 
Heptadeeyl  cyanide,  o-hydroxy-,  and  its 

hydrolysis^  133. 
Hexahydrobenzoic  acid,   traiis-S-hromo- 
and   hydroxy-  and  7-mono-  and   78- 
dibronio-,  51. 
Hexahydroterephthalic  acid,  o-hydroxy-, 
CIS-  and  trans-,  and  the  nitrile  of  the 
tra7is-a,c\d,  51. 
Hexahydro-^-toluic   acid,    5-mono-   and 
75-dibromo-,  and  5-hydroxy-,  and  its 
lactone,  86. 
Hexamethylacridine  haloids,  176 
cj/cZoHexane,    1  : 2-dibromo-,     and     the 
action  of  alcoholic  potash  and  quino- 
line  on,  160. 
Hexane-o7755f-hexacarboxylic  acid,  the 
conversion  of,  into  hexane-o75^-tetra- 
carboxylic  acid,  61. 
Hexane-a75C-tetracarboxylic  acid,  (ao-di- 
glutaric    acid)    from    hexane-o7785f- 
hexacarboxylic  acid,  61. 
Honorary  and  foreign  members,   ballot 

for  the  election  of,  122. 
Hydrastinine,  absorption  spectrum  and 

constitution  of,  162. 
Hydracellulose,  90. 
Hydrazine   hydrate,  vapour  density  of, 

84. 
fZ-Hydriudamine,    action    of    (Z-benzyl- 

meth5'lacetyl  chloride  on,  40. 
Hydrocarbon,     Cj^Hij,     from     phenyl- 
propiolyl  cliloride  and  benzene,  181. 
Cj„Hj2,  formation  of,  from  naphthalene 
and  nickel  carbonyl,  6. 
Hydrocarbons,    aromatic,  action  of,  on 
nickel  carbonyl  in    the    presence   of 
aluminium  chloride,  6. 
Hydrocellulose,  43. 

Hydrogen     and     chlorine,     action     of 
temperature    on    the    period    of 
induction,  53. 
photochemically  active  mixture  of, 

52. 
■union  of,  140,  196. 
bromide,  compound  of,  with  anisole, 

139. 
chloride,     use    of,     as     a     catalytic 

agent,  251. 
cyanide,  action  of,  on  margaric  alde- 
hyde, 133. 
addition    of,    to    benzylidoueaceto- 

)ilienonu,  183. 
addition  of,  to  carbon  compoundH, 

177. 
addition  of,    to  unsaturated    coni- 

|)()undH,  246. 
a'idition  of,  to a/S-unsuturatod  cyclic 
ketones,  64. 


Hydrogeti  cyanide  in  chaulmoogra  s66ds, 
135. 
iodide,    action    of,    on    abietic    acid, 
113. 
action     of,    on     benzanilideimide- 

chloride,  217. 
action  of,  on  nickel  carbonyl,  5. 
peroxide,     and     Caro's     persulphuric 
acid,  effect  of  colloidal  platinum 
on  mixtures  of,  187. 
estimation   of,   in  the   presence    of 
potassium  persulphate  by  means 
of  potassium    permanganate,  65, 
198. 
oxidation  of  guaiacum  with,  197. 
sulphide,    action   of,  on  2 :  6-dinitro- 
toluene,  63. 
action    of,     on   formaldehyde    and 

acetaldehyde  solutions,  115. 
action     of,     on     nickel     carbonyl, 

5. 
ionisatiou  and  chemical  combination 
of,  134. 
Hydroxy  -  acids,      application     of     the 
Grignard  reaction   to   the  esters    of, 
245. 
o-Hydroxycarboxylic    acids,    action    of 

heat  on,  132. 
Hydroxylamine,  action  of,  on  methoxy- 
benzoylphenylacetylene,  181. 


Imino-compounds,    formation    and     re- 
actions of,  243. 
-ethers,      and     the     action     of     dry 
ammonia  on,  131. 
Indigo,  chemistiy  of,  159. 
Java,  constituent  CisHjoOg  of,  172. 
-plant,  the  fermentation  of,  and  action 
of     antiseptics     and    emulsin    on, 
139. 
Indirubin     (indigo-red)     from     natural 

indigo,  the  composition  of,  160. 
Iodine,  decomposition  of  nickel  carbonyl 
by,  5. 
mono-  and  tri-chlorides  of,  action  of, 

on  nickel  carbonyl,  5. 
nature  of  a  solution  of,    in  aqueous 
pota>8ium  iodide,  62. 
lonisation   and   chemical    combination, 

133. 
Isomerides,     dynamic,    freezing     point 
curves  of,  49. 
solubility    as    a    means   of    deter- 
mining   the    proportions    of,    in 
equilibrium,  108. 
Isomerism,  position,  the  relation  of,  to 
optical  activity,  179,  203. 

Kaoni]>f(>r()l,  the  colouring  matter  from 
Java  indigo,  172. 
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5-Ketoliexabydrobeiizoic     acid,      (cyclo- 
hexauone-4-carboxylic  acid)  its  oxirue, 
semicarbazone,      methyl     and     ethyl 
esters,  51. 
Ketones,  acetylenic,  181. 

condensation  products   of,  with  benz- 

aldehyde,  204. 
cyclic  uti.saturated,  additive  hydrogen 

cyanide  compounds  with,  54. 
olelinic,   action  of  organic  bases    on, 
175. 
combination   of    mercaptans    with, 

251. 
interaction     of,      with     potassium 
cyanide,  206. 
Ketone,   saturated,    C'loHigO,    from  um- 
bellulone  dibromide,  and  its  semi- 
carbazone, 89. 
unsaturated  bromo-,  CjoHjaOBr,  from 
unibellulone  dibromide,  89. 
Ketonic    compounds,    condensation    of 

phenanthraquinone  with,  221. 
2-  Keto-3-phenyl-5-methyl  -  2-  3  -  dihydro  - 
pyrrole-4-carboxylic  acid,  ethyl  ester, 
206. 
^-  Ketoisopropenylhexamethylene,  86. 
p-Ketowopropylhexamethylene,  «-hydr- 
oxy-,  86. 


Lactic  acid,  interaction  of,  with  chromic 
hydroxide,  186. 
viscosity  of  liquid  mixtures  of,  with 
water,  249. 
Lactone,    CgHiaOa,    from    umbellulone, 

89. 
Lffivulic    acid,    ethyl    ester,    action    of 

magnesium  methyl  iodide  on,  218. 
Lead  electrodes,  use  of,  for  estimating 
minute  quantities  of  arsenic,  123. 
glyceryl  oleate,  combination  of,  with 

sulphur  chloride,  59. 
oxide,   combination  of,    with    various 
glycerides,  58. 
Lemon  oil,  constituents  of,  181. 
Limene,  new  sesquiterpene  from  oil   of 
limes,  and  its  triliydrochloride,  62. 
from  bergamot  oil,  and  its  triliydro- 
chloride, 181. 
Limes,  distilled  oil  of,  composition  of, 

62,  181. 
Limouene    nitrosocyanidcs,    preparation 

of,  and  benzoyl  derivative  of,  163. 
Linolenic  acid,  59. 
Linseed  oil,  combination  of,  with  lead 

oxide,  58. 
Liquid   mixtures  of    restricted   mutual 
solubility,  vapour  pressures  of,  142. 
viscosity  of,  117,  248. 
Lithium  chloride,  action   of  the   7-ray8 
from  radium  bromide  on,  108. 


Lobry  de  Bruyn,   announcement  of  the 
death  of,  191. 


Maclurin,  cyano-,  and  its  penta-acetyl, 
pentabenzoyl,  and  azobenzene  deriva- 
tives, 170. 
Magnesium,  action  of  alkyl  haloids  of, 
on  menthyl  benzoylformate,  178. 
bromide,  additive  compounds  of,  with 
ethyl   succinate  and  other  organic 
oxygen   and    nitrogen    compounds, 
165. 
ethyl   bromide,    interaction    of,    with 

silicon  tetrachloride,  15. 
ethyl     iodide,     interaction    of,     with 

silicon  tetrachloride,  15. 
hexahydrated  alkali  chromates  of,  90. 
metliyl   iodide,    action    of,    on    ethyl 
laevulate,  218. 
ditferentiation  of  primary,  second- 
ary,   and    tertiary   amines   by 
means  of,  165. 
synthesis  of  terpenes  by  means  of, 
86. 
a-  and  /S-naphthyl  bromides,  action  of 

phthalic  anhydride  on,  201. 
nitrite,  hydrated  salt,  action  •f  heat 

on,  240. 
oxalate,  decomposition  of,  by  heat,  156. 
oxybromide,  compound  of,  with  ether, 

38. 
phenyl  bromide,  action  of,  on  dimethyl 
tartrate,  245. 
action  of  water  on,  39. 
Malic  acid,  interaction  of,  with  chromic 

hydroxide,  186. 
Malonanilide,  amino-  and  nitro-,  93. 
Malondimethylanilide,     amino-,     dihy- 
droxy-,  and  nitro-,  93. 
nitro-,  preparation  and  properties  of, 

93. 
i6'ouitroso-,  isomeride  of,  and  its  alkali 
salts,  92. 
Malonic  acid,  interaction  of,  with  chromic 
hydroxide,  186. 
ethyl   ester,  compound  of,   with  alu- 
minium chloride,  135. 
Malonmonophenylamide,    and    its    iso- 

nitroso-derivative,  93. 
Malontetraphenylamide,  and    its  potas- 
sium salt,  acyl,  amino-,  and  jsonitroso- 
derivatives,  and  ethyl  ether,  93. 
r-Mandelic    acid,    esterification    of,    by 

menthol  and  borneol,  41. 
Mandelic  acid,  Z-menthyl  esters  of  the  d- 
and  Z-acid,  178. 
methyl    ester,    compound   of,    with 

aluminium  chloride,  135. 
optically  active,  from  ^menthyl  dl- 
mandelate,  178. 


Maiuielic  acids,  optically  active,  200. 
ilargaric  acid  and  its  salts,  methyl  and 
ethyl   esters,   and  o-bromo-  and  a- 
hydroxy-derivative,  133. 
aldehyde  from  a-hydroxystearic  acid, 
its  oxime   and  semicarbazoue    and 
polymeride,    and     the     action     of 
hydrogen  cyanide  on,  133. 
Members,    ballot    for    the    election    of 

honorary  and  foreign,  122. 
ASi9)-Menthenol,  86. 
Z-Menthylamine,  action  of,  on  rf-benzyl- 

methylacetyl  chloride,  40. 
^Menthylcarbamic  acids,  methyl,  ethyl, 

and  propyl  esters,  114. 
Z-Menthylcarbiraide,  114. 
Mercaptans,    the   combination  of,    with 

olefiiiic  ketones,  251. 
Mercuric   nitrite,   decomposition   of,  by 

heat,  57. 
Mercurosic  nitrates,  oxy-,  the  origin  of, 

217. 
Mercurous     nitrate,      from      mercnrous 
nitrite,  58. 
nitrite,  decomposition  of,  58. 
theory  of  the  production  of,  and  its 
conversion   into  mercury  nitrate, 
§17. 
Mesitonic  acid,  from  mesityl  oxide  and 

potassium  cyanide,  177. 
Mesitylic  acid,  from  mesityl  oxide  and 

potassium  cyanide,  177. 
Mesityl  oxide,  action  of  alcoholic  potass- 
ium cyanide  on,  177. 
Mesoxamide        (isonitrosomalonamide), 
oxime  of  tetra-substituted  derivatives 
of,  92. 
Methoxybenzoylphenylacetylene       from 
anisole  and  phenylpropiolyl  chloride, 
the  action  of  bases  on,  181. 
3-Methoxyplienyl-l-phenyh'woxazole, 

181. 
Methylaniline,  p-nitroso-,  acidic  proper- 
tics  of,  244. 
Methylacctoacetic  acid,  ethyl  ester,  addi- 
tive products    of,    with   benzylidene- 
aniline,  118. 
5-Methylacriiline  haloids,  176. 
■y-Metliylallylacetic   acid    (7-methyl-A''- 
pentenoic  acid),  and  the  ethyl  ester  of, 
218. 
Methylamino,  density  of   solution    of, 

48. 
Methylaminocampheno  and  its  platini- 

chloride,  20. 
Methylaniinocaniphor,  from  the  N- 
methyl  etiior,  of  /^onitrosocamphor, 
188. 
iV-M<;thyl-6-ftniinocoumarin,  and  its 
))<;n/cncHuiphonyl-  and  nitroso-deriva- 
tivcH,  177. 


Methylaniline,   interaction  of,   with   dl- 

benzylmethylacetyl  chloride,  39. 
Methylbenzophenono,  3-  and  5-  amino-, 

and  their  acyl  derivatives,  60. 
5-Methylbenzophenone,     4-amino-     and 

2-amino-,  60. 
Methylcarbamide,  decomposition  of,  by 

acids,  203. 
Methylenecamphor,  hydroxy-,  action  of 

magnesium  niethiodide  on,  207. 
Methylene-i'(r-tetraliydro-;3-naphthyl- 
amine  and  its  polymeric  modification, 
preparation  and  properties  of,  111. 
Methyl  ether,  compound  of,  with  nitric 
acid,  195. 
fluoride,  decomposition   and  spectrum 

of,  180. 
haloids,    chemical    dynamics    of    tlie 
reactions  between  sodium  sulphate 
and,  180. 
a-Methyigalactoside,  174. 
Methylglucosides,    stereoisomeric   tetra- 

methyl  a-  and  /3-,  173. 
Methyl-glucosidcs  and   -galactoside.s,  o- 
and  )3-,  tetra-acetates,  hydrolysis   of, 
169. 
Methylglutazine  and  its  carboxylic  acid, 
ethyl  ester,  and  its  dibenzoyl  deriva- 
tive, and  oxime,  243. 
Z-Methylhydrindamine,  action  of  d-ben- 

zylniethylacetyl  chloride  on,  40. 
/3-Methylhydroxylamine,    from    the    N- 
methyl    ether   of    tsonitrosocamphor, 
138. 
7-Methyl-A>-pentenoic  acid,  preparation 

and  propcitios  of,  218. 
Methylsuccinic   acid,    methyl   hydrogen 

ester,  64. 
iV-Methyl-ar-tetrahydro-;8-naplithyl- 
amine,  its  hydrochloride,  nitrate  and 
nitrosoamino.  111,  112. 
Methylurea,  decomposition  of,  126. 

density  of  solutions  of,  43. 
Molecular  concentration  of  carbon  mon- 
oxide, 85. 
condition  of  sulphuric  acid,  182. 
weights,  microscopic  method  of  deter- 
mining, 8. 
Molybdates,      ammonio-cnpric      double 

salts,  89. 
Multirotation  of  totramethyl  galactose, 
174. 
of  tetramethyl  glucose,  174. 


Naplithaconequinono,     from     /3-bromo- 
naplitiiaieno    and    ]»hthalic    anhy- 
dride, 201. 
preparation    of,    and  halogen  iloriva- 
tives  of,  220. 
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Naphthacridines,    additive    compounds 

of,  with  halogens,  176. 
l-Naplithalene-2-a20-a-naphthylamine, 

4  :  4'-dibromo-,  110. 
Naphtlialene-o-sulphonchlorobenzyl- 

amide,  208. 
Naphthalenesulphonchloromethyl- 

amides,  o-  and  j8-,  208. 
Naphthalene-)3-sulphonchloropropyl- 

amide,  208. 
Naphthanthraqninone,   from   o-naphth- 

oyl-o-l)enzoic  acid,  201. 
a-Na[)Iithol,  bromination  of,  126. 
Naphthoyl-o-benzoic     acid,      hydroxy-, 

action  of  phosphorus  pentachloride  on, 

220. 
o-Naphthoyl-o-bonzoic  acid    from  phth- 

alic      anliydride      and       magnesium 

o-najdithyl  bromide,  201. 
/3-Naphtlioyl-o-benzoic  acid  from  /3-liro- 

monaphthalene   and    phthalic   anhy- 
dride, 201. 
Naphtliylamines,   o-  and  0-,  basic  pro- 

j)erties  of,  244. 
)3/3-Naplithylaminobenzylacetylucetonc, 

176. 
NaphthyIeue-1  :  2-diamine   from   4-bro- 

mo-a-naphthylamineazosulphanilie 

acid,  110. 
Neobornylcarbamic    acid,    ethyl    ester, 

114. 
Nickel,     alkali     chromates     of    hexa- 
hydratcd,  90. 

earbonyl,  reactions  of,  with  aromatic 
hydrocarbons  in  presence  of  alu- 
minium chloride,  6. 
reactions    of,    with    halogens    and 
other  inorganic  substances,  5. 

.sulphide,  Ni.jS.,,  formation  of,  5. 
Nitric  acid,  action  of,  on  mercury,  217. 

compounds  of,  with  ethers,  194. 
Nitrile,  CjnHisO'CN,  from  carvone  and 
hydrogen  cyanide,  54. 

CjoHj^O'CN,     from     pulegone      and 
hydrogen  cyanide,  54. 
Nitrites  of  the  alkali  metals,  and  metals 

of  the  alkaline  earths,  the  decomposi- 
tion of,  by  heat,  240. 
Nitrobenzene,  formation  of  periodides  in 

solutions  of,  126. 
Nitrobenzene-m-sulphonchloromethyl- 

amide,  208. 
Nitrogen  atom,  tervalent,  arrangement 
in    space  of  the  groups  combined 
with  the,  39. 

bromides  and  chlorides,  substituted, 
16. 

chlorides,    with   two   halogen     atoms 
attached  to  the  nitrogen,  167. 

organic  compounds,  optically  active, 


Nitrogen  iodide,  constitution  of,  and  the 
action  of  zinc  ethyl  on,  192. 
metallic  derivatives,  and  their 
bearing  on  its  constitution, 
action  of  potassium  cyanide  on, 
241,  242. 
peroxide,    action   of,    on   1-nitrocam- 

phene,  19. 
sulphide,  action  of,  on  anisaldehyde, 
204. 
action  of,  on  organic  substances,  21. 
Nitrogenous  compounds  with  anhydrous 

magnesium  bromide,  165. 
Nitrosyl  chloride,  action  of,  on  pinene, 
122. 


Octylene,  from  citrus  oils,  181. 
Ollicers  and  council,  election  of,  73. 

proposed  changes  in,  35. 
Oil  of  limes,  composition  of,  62. 
Oils,  thermostat  for  use  in  connection 
with  the   refractoraetric  examination 
of,  12. 
A»-01elc  acid,  preparation  and  properties 

of,  and  ethyl  ester  of,  207. 
Olive    oil,    combination    of,  with    lead 

oxide,  58. 
Optical    activity,    the    relation    of,    to 
])osition  isomerism,  179,  203. 
of  certain  tartrates  in  aqueous  solu- 
tion, 142. 
rotation     of    dialkali,    alkali    alkyl, 
and  dialkyl  tartrates,  J42. 
influence  of  solvents  on,  142,  162. 
of  the    menthyl  esters  of  isomeric 

ehlorobromobenzoic  acids,  179. 
variations  of,  with  changes  of  tem- 
perature in  alkyl  tartrates,  114. 
superposition,  studies  in,  252. 
Orcinol,  diacetyl  derivative,  159. 
Organic    compounds,    method    for    the 
ultimate  analysis  of  certain,  174. 
nitrogen  compounds,  optically  active, 
6. 
Oxalic   acid,    interatttion  with   chromic 
hydroxide,  186. 
ethyl      ester,    compound      of,     with 

aluminium  chloride,  135. 
salts,    decomposition     of,    by     heat, 

156. 
dichloro-,     methyl     ester,     condensa- 
tion  of,  with  aniline,  phenylhydr- 
azine,  pi])eridine,   and  p-toluidine, 
131. 
Oxamic  acid,  imino-ethers  corresponding 

with  the  substituted  esters  of,  131. 
Oxidation,      electrolytic,     of     phenols, 
18. 
influence  of  substitution  in  the  nucleus 
on  rate  of,  in  the  side-chain,  11. 
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Oxidation   of    ethane    to   acetaldehyde, 
107, 
of  halogen  derivatives  of  toluene,  219. 
Oxygen,  asymmetric,  139. 
basic  properties  of,  139,  194. 
combining    volume   of,    with    carbon 

monoxide,  85. 
organic    compounds,    additive     com- 
pounds of,  with  anhydrous  magne- 
sium bromide,  165. 
Ozone,  the  action  of,  on  ethane,  127. 


Palmitic  acid,  207. 

from  chaulmoogra  oil,  136. 
Pentane  -  076  -  tricarboxylic    acid     from 

ethyl  7-cyanopentane-o7e-tricarboxyl- 

ate,  51. 
Periodides,  formation  of,  in  nitrobenzene 
solutions,  126. 

(enneaiodides)  of  substituted  ammon- 
ium radicles,  127. 

formation  of,  in  organic  solvents,  54. 

of    the    alkali    and     alkaline     earth 
metals,  126. 
Peroxide,    CjoHjgO^No,    from  fsonitroso- 

camphor,  138. 
Persulphuric  acid,  Caro's,  the  effect  of, 

with  liydrogen  peroxide  on  colloidal 

platinum,  187. 
j.voPerthiocyanic  acid,  preparation  of,  42. 
Phenanthraquinone,  the  condensation  of, 

with  ketonic  compounds,  221. 
Phenanthrene,  action  of  chromyl  chlor- 
ide on,  173. 
Plienolic    compounds,    bromination    of, 

125. 
Phenolphthalein,  action  of  an  alkali  on 

the  lactone  of,   and  constitution  of, 

50. 
Phenols,  electrolytic  oxidation  of,  18. 
I'henylacetaldebyde  from  styrono,  173. 
Phenylaminoiinino-oxalic  metliyl  others, 

132. 
/3-Phenylazoi*ovaleric  acid,  preparation 

and  properties  of,  220. 
Phenylbenzyhnethylethylanimoiiium 

salts,  d-  and  Z-iodides,  d-  and  Z-cam- 

phorsulphonatcs,     inactive      and      I- 

uromidi's  of,  7. 
Pheiiyldi  -  &  •  bydroxyMaphthylinethaiic, 

anhydride  of,  and   its   nitration   and 

the    action    of    sulphuric    acid     on, 

124. 
Pliunyldimotliyliillylammonium        com- 
pounds,   rcHdlulion    of,    into    active 

coinpoiiontH,  04, 
/•IMiDtiylelliylamiiie,  action  of  rf-bonzyl- 

inctliylacetyl  clilorldu  on,  40. 
Pliunylutiiylulycolliu  acid,  an  optically 

active,  178. 


Phenylethylpropylsilicon  chloride,  15. 
Phenylethylsilicon  dichloride,  15. 
Phenylglycidic  acid,  sodium  salt,  inter- 
action    of,      with     phenylhydrazine, 

205. 
Phenylhydrazine,    action    of    dZ-benzyl- 
methylacetyl  chloride  on,  39. 

action  of,  on  sodium  phenyl  glycidate, 
205. 

interaction  of,  with  methyl  <lichloro- 
oxalate,  131. 
s-|8-Phenylhydrazinobutyric    acid,     pre- 
paration and  properties  of,  220. 
sc//u'-i\''-Phenylimino-oxalic     acid,       di- 
methyl ether  of,  132. 
1  -  Phenyl-  3  -  methoxyphenyh'sooxazole 

from  niethoxybeuzoylphenylacetylene 

and  hydroxy lamine,  181. 
Plienylmethylglycollic  acid,  an  optically 

active,  178. 
Phenyl methyloxamic  acid,  methyl  ester 

of,  132. 
l-Phenyl-3-mono-  and  -3  :  3-dimethyl-5- 

pyrazolidones,     hydrolysis    of,    with 

barium  hydroxide,  220. 
Plienylpropiolyl  chloride,  action  of,    on 

anisole,  181. 
Pheuj'lsuccinic   and    suceinanilic   acids, 
and  succinanil  and  succiao-j;-tolil, 
183. 

acid,   preparation    and    syutliesis  of, 
206,  246. 
Phloroglucinol      from     cyauoinachirin, 

170. 
Phosphoric    acid,    employment    of,    in 

gravimetric     estimations     of    carbon 

dioxide,  167. 
Phosphorus  lialides,  interaction  of,  with 
metallic  thiocyanates,  41. 

pentachloride,  action  of,  on  hydro.xy- 
naphthoyl-o-benzoic  acid,  220. 

and   pliosphoryl   trithiocyanate,    pre- 
paration and  i)roperties  of,  42. 
o-Phthalic  acid,    3  :  5-dichloro-4-bromo- 

and  3  :  5-dichloro-4  :  6-dibromo-,  21. 
Phthalic  anhydridi',  action  of  magufsium 

o-naplitliyl  bromide  on,  201. 
Phytosterol,     from      chaulmoogra     oil, 

135. 
Picrimiuothiocarboualcs,  projiaration  of, 

92. 
Picryl  chloride,  reactions  of,  with  lliio- 

cyanatos,  92. 
Picrylurollianos,  92. 
i.ioPilocarpinc,     the    fusion     of,      with 

caustic  potash,  14. 
Pinono  nitrcsociilorido,   from  d-  and  l- 
pinuncs,   correction  of    its   melting 
point,  122. 

regeneration  of,  from   pinene  nitroso- 
chloride,  122. 


LIII 


Piperidine,  interaction  of,  with  methyl 
dichloro-oxalate,  131. 
use  of,  as  a  catalytic  agent,  251. 
Piperidinobenzylideneacetophenone,  181. 
/3  -  Piperidinobenzylacetylacetone,      pre- 
paration and  properties  of,  175. 
Piperidinomethoxybenzoylstyrene,  181. 
Plant  food  available  in  soils,  194. 
Platinum,    colloidal,    effect  of,    on    per- 
sulphuric  acid  with  hydrogen  peroxide, 
187. 
Position  isomerism  and  optical  activity, 

179,  203. 
Potassium  chloride,  action  of  the  7-rays 
from  radium  bromide  on,  108. 
chromoxalate,    transformation  of   the 

red  salt  into  the  blue,  187. 
cyanide,   action   of,    on    benzyl idene- 
acetylacetoue  and  on  benzylidene- 
acetoacetate,  206. 
action    of,    on   carbon   compounds, 

on  mesityl  oxide,  177. 
influence      of     sunlight      on      the 
dissolution   of    gold    in    aqueous 
solutions  of,  199. 
use  of,  in  the  synthesis  of  phenyl- 
succinic  acid,  246. 
iodide,  action  of,  on  ethylene  iodide, 
and  on  ethylene  bromoiodide,  221. 
action  of,  on  nitrogen  iodide,  242. 
nature  of  a  solution  of  iodine   in, 
62. 
jiernianganato,    estimation   of    hydro- 

geu  peroxide  by  means  of,  65. 
persulphate,    estimation  of  hydrogen 
peroxide    by  meaus  of  potassium 
permanganate  in  the  presence  of, 
65. 
influence   of,  on   the   estimation  of 
hydrogen  peroxide,  198. 
periodides,    formation   of,    in   organic 
solvents,  54. 
Potato  starch,  comparison  of  products  of 
hydrolysis  of,  with  those  obtained  from 
cereal  starches,  65. 
Propaldehyde,    action  of  hydrogen  sul- 
phide on  solutions  of,  117. 
Propionamide,    density   of    solution   of, 

43. 
Propionic  acid,  j8-iodo-,  ethyl  ester,  and 
its  action  on  ethyl  disodioethanetetra- 
carboxylate,  61. 
Propiophenone,   p-amino-,    acyl   deriva- 
tives, 43. 
Propyl  alcohol,  the  viscosity  of  mixtures 
of,  with  water,  and  with   benzene, 
248. 
ether,  compound  of,  with  nitric  acid, 
195. 
isoPropyl  alcohol,  conversion  of,  into  iso- 
propyl  ether,  117. 


woPropyl  ether,  from  isopropyl  alcohol, 
and  its  properties,  117. 

isoPropylsuccinic  acid,  a  method  for 
separating  from  other  fatty  acids, 
248. 

Prout,  presentation  of  a  photograph  of  a 
portrait  of,  2. 

Pulegone,  addition  of  hydrogen  cyanide 
to,  54. 

Purpurogallin  and  its  carboxylic  acid 
from  gallic  acid,  19. 

Pyrazolidone  derivatives,  the  constitu- 
tion of,  220. 

Pyridine,  2:4: 6-trioxy-,  some  deriva- 
tives of,  243. 

Pyrogallol,  electrolytic  oxidation  of,  18. 

Pyrone  compounds,  constitution  of,  168. 


^Quercitol    from    Oymnema    sylvestre, 
87. 
penta-acetyl  and  pentabenzoyl  deriva- 
tives, 87. 
Quinine,  separation  of  a-  and  iB-crotou- 

ates  of,  47. 
Quiuolphthaiein,   action   of  alkalis   on, 
50. 


Radium   rays,    aclion    of,  from  radium 

bromide  on  the  halides  of  the  alkali 

metals,  108. 

influence  of  radiations  from,  on  labile 

stereoisomerides,  166. 

Rape    oil,    combination    of,    with    lead 

oxide,  58. 
Reduction    of    2  : 4-dinitroaceto-a-naph- 

thalide,  214. 
Refractometric  value  of  butter  fat,  12. 
Resin  acids  of  the  Coniferce,  112. 
i3-Resorcylic  acid   from   cyanomaclurin, 

170. 
Retene  from  abietene,  113. 
Roscoe,  Sir  Henry  E. ,  address  to,  84. 
Rubidium  bromide,  dicliloroiodide,  iodide 
and  hydrogen  tartrate  employed  in 
atomic  weight  determinations,  85. 
chloride,  the  action  of  the  7-rays  from 
radium  bromide  on,  108. 


Salicylic  acid,  5-bromo-,  the  preparation 

of,  126. 
Saponification  value  of  butter  fat,  12. 
Semicarbazidodihydroumbelluloneseuii- 

carbazone  from  umbellulone,  88. 
Sesquiterpene  from  distilled  oil  of  limes, 

62. 
Silicates,  reduced,  91. 
Silicites,  a   name  suggested  for  reduced 

silicates,  91. 
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Silicon,  organic  derivatives  of,  15. 
tetrachloride,  interaction  of,  with  mag- 
nesium ethyl  iodide,  and  magnesium 
ethyl  bromide,  15. 
Silver  cyanate,  interaction  of,  with  bro- 
mine, 183. 
nitrate,    interaction    of,     with    alkyl 
iodides,  46. 
Sodium   acetate,    action   of,  on    chloral 
hydrate,  184. 
alkyloxides,  action  of,  on  benzophenone 
chloride  and  on  benzylidene  chloride, 
124. 
chloride,    action   of  the  7-rays    from 

radium  bromide  on,  108. 
dichromate,   action   of,  on   diazotised 

amines,  250. 
ethoxide,  use  of,  as  a  catalytic  agent, 

251. 
hydroxide,   decomposition   of    chloral 

hydrate  with,  184. 
hypochlorite,    action   of,  on   aromatic 

sulphonamides,  55. 
methoxide,  action  of,  on  benzophenone 
chloride  and  benzylidene   chloride, 
124. 
nitrate,  effect  on  soil  of  long  continued 

use  of,  154. 
oxalate,  decomposition  of,  by  heat,  156. 
succinate,  condensation  of,  with  furfur- 
aldehyde,  13. 
thiosulphate,    chemical    dynamics    of 
the  reactions  between  alkyl  halogen 
compounds  and,  180. 
Soils,  available  plant  food  in,  194. 
comparative  nitrifying  power  of,  175. 
effect  of  long  continued  use  of  sodium 

nitrate  on,  154. 
mechanical  analysis  of,  152. 
Solubility    as  a  means   of  detei-mining 
the  proportions  of  dynamic  isomerides 
in  equilibrium,  108. 
Solution-volume,  molecular,  relation  be- 
tween optical  rotation  and,  162. 
Solvents,  influence  of,  on  the  I'otation  of 

optically  active  compounds,  1-J2,  162. 
Spectrum  of  chlorophyll,  222. 
Starch,  hydrolysis  of,  by  diastase,  112. 
Starches,  cereal,  comparison  of  the  pro- 
ducts of  hydrolysis  of,  with  those  from 
potato  starch,  65. 
Steuramide,    a-hydroxy-,    synthesis  of, 

from  margaric  aldehyde,  133. 
Stearic  acid,  a-hydro.xy-,  action  of  heat 
on,  and  its  ethyl  ester,  amide  and 
lactide,  14.  132. 
o/3-dihydroxy-,  207. 
Stearin,  combination  of,  with  lead  oxide, 

58. 
Stereoinomertdos,    labile,     iuUuencu     of 
ra<liutu  radiations  on,  166. 


Stereoisomerism  of  tetramethyl  o-   and 

/3-methylgalactosides,  174. 
Stilbene,  action  of  chromyl  chloride  on, 
173. 
group,  the  colouring  matters  of,  184, 
185. 
Stilbenedisulphonic   acid,    dinitro-,    the 
cis-   and   trails-  form    of   the    phenyl 
esters  of,  185. 
Styrene,  action  of  chromyl  chloride  on, 

173. 

Substance,     CioHji05N2Br3,     from     the 

action  of  potassium  hypobromite  on 

the  green  oil  from  the  nitrosate  of 

1-nitrocamphene,  19. 

C10H14O4N2  and  CjoHiPgNs  from  the 

nitrosate  of  1-nitrocanipheno,  19. 
CiiHigOjN  and  CnHipO^N   from   is'o- 
nitroso-    and     nitro-camphor     and 
magnesium  methiodide,  207. 
C12H22O2   from   camphon^uinone    and 

magnesium  methiodide,  207. 
CigHjnOaNaS  from  the  action  of  nitro- 
gen    sulphide      on     anisaldehyde, 
204. 
C31H23ON   from     )8-benzoyl-o-phcnyl- 
propionitrile  and  benzylideneaceto- 
phenone,  183. 
Selenium,    some   alkyl    derivatives    of, 

156. 
Substitution  in  the  nucleus,  influence  of, 
on  the  rate  of  oxidation  of  the  side 
chain,  11,  219. 
Succinic  acid,    additive    compounds    of 
ethyl    ester    of,    witli    magnesium 
bromide,  165. 
condensation   of  sodium  salt  of  with 
furfuraldehyde,  13. 
Sulphonamides,  action  of  sodivim  hypo- 
chlorite on,  55. 
Sulphonation     of     the     anhydride     of 
phenyldi-/3-hydroxyuaphthylmcthane, 
124. 
Sulphonchloroalkylamides  from  sulphon- 

alkylamides,  208. 
Sulphondichloroamidos,  1()8. 
Sulphonphonylchloro  imides,  168. 
Sulphontolylchloroamides,  168. 
Sulphur,  action  of,  on  abietono,  113. 
alkyl  derivatives  of,  156. 
decomposition  of  nickel  carbonyl  bv, 

5. 
chloride,    combiiuition   of,    with    lead 
glyceryl  oleate,  59. 
Sulphuric  acid,  action  of,  on    woprojiyl 
alcohol,  117. 
decompositioa  of  nickel  carbonyl  by, 

6. 
vajiour  pressure   and    molecular   con- 
dition of,  in  concentrated  solution, 
182. 


LV 


Sunlight,  influence  of,  on  the  dissolution 
of  gold  in  aqueous  potassium  cyanide, 
199. 

Synthesis,  asymmetric,  studies  in,  178. 

Taraktogenos    Kurzii,    the     source     of 

chaulmoogra  oil,  135. 
Tartaric    acid,     comparison    of    optical 
rotations  of  methyl,  ethyl,  and  7i- 
pro])yl  esters  of,  at  various  tempera- 
tures, 114. 
interaction        of,        with         chromic 

hj'droxide,  186. 
alkyl     esters     and    potassium    alkyl 
derivatives  of,  relationship  between 
solution-volume    and   optical    rota- 
tion of,  in  aqueous  solution,   162. 
methyl    ester,   existence   of,    in  solid 
form,  114. 
action  of  magnesium  phenyl  bromide 
on,  245. 
(i!-Tartaric  acid,  ^menthyl  ester,  optical 

rotation  of,  252. 
Tartaric  acid,  salts,  alkyl  metallic  salts 
and  esters,  optical    activity   of,    in 
aqueous  solutions,  142. 
Tautonierides,    enol-keto-,      ultra-violet 

absorption  s[iectra  of  certain,  157. 
Telluriuui  dimethyl  di-iodide,  trimethyl 

iodide,  156,  157. 
Ternary  mixture  of  chloroform,  alcohol 

and  water,  163. 
Terpenes,  synthesis  of,  86. 
Terpin,  from  synthetical  terpineol,  87. 

hydrate,  synthesis  of  inactive,  86. 
Terpineol,    and     its     derivatives     from 
distilled  oil  of  limes,  62. 
synthesis    of    inactive,     its     nitroso- 
chloride,  and  phenylurethane,  86. 
A'^-Tetrahydrobenzene,      1-bromo-      and 

1  :  4-dibromo-,  160. 
A^-Tetrahj'drobenzoic   acid,   preparation 

and  properties  of,  51. 
Tctrahydrocarbnzole-p-carboxylic     acid, 

preparation  of,  51. 
Tetrahydronaphtlialene,  1-  and  2-bromo-, 
109.  110. 
1-  and  2-bromodinitro-,  109. 
Tetrahydronaphthalene  - 1  -  azo  -  j3-naph- 
thol,  4-bromo-,  and  its  benzoyl  deriva- 
tive, 110. 
Tetrahydronaphthalene  -  1  -  sulphinic 

acid,  110. 
Tetrahydronaphthalene-l-sulphonicacid, 
preparation  of,  110. 
chloride,      and      the     corresponding 
anilide.  110. 
ar-Tetrahydro-a-naphthylamine,  a  study 

of  the  substitution  products  of,  109. 
rtr-Tetrahydro  -  a  -  naphthylamine  •  4  -  sul  - 
phonic  acid,  110. 


«?-Tetrahydro-3-naphthylamine,     inter- 
action of,  with  formaldehyde,  111. 
rtr-Tetrahydronaphthylene-1  :  4-diamine 

from  azo-derivative  of  ar-tetrahydro-a- 

naphthylamine,  110. 
A^-Tetrahydroterephthalic  acid,  prepara- 
tion of,  52. 
A*-Tetrahydro-^-toluic  acid,  ethyl  ester, 

the  action  of  magnesium  methyl  iodide 

on,  86. 
Tetrahydroumbellulol,   preparation    and 

properties  of,  89. 
Tetramethyl  a-  and^-methylgalactosides 

stereoisomeric,  174. 
Tetramethylgalactose,    multirotation  of, 

174. 
Tetramethyl  a-  and/3-methylgalactosides, 

174. 
Tetramethyl   glucose,    multirotation   of, 

174. 
Teti-amethylsuccinic    acid,    acid     ester, 

64. 
ooSS-Tetraphenylerythritol  from  magne- 
sium  phenyl   bromide    and  dimethyl 

tartrate,  245. 
Thermostat,  a  simple,  for  use  in  refracto- 

metric  examination  of  oils  and  fats, 

12. 
Thioacetaldehydes,  bi-  and  tri-molecular 

compounds  of,  116. 
Tliiocarbamide,  freezing  point  curve  of, 

49. 
Thiocyanates,  acyl,  tautomeric  character 
of,  20. 

metallic,   interaction    of,    with  phos- 
l)horu8  halides,  41. 

action  of  picryl  chloride  on,  92. 
Thiofoimaldehydes,      preparation      and 

properties  of,  115. 
Thiopropaldehyde     from    propaldehyde 

and  hydrogen  sulphide,  117. 
Thiourethane,     picryl     derivatives    of, 

92. 
;?-Tolualdehyde,      formation     of,     from 

toluene  and  nickel  carbonyl,  6. 
Toluene,  2  :  6-dinitro-,  reduction  of,  with 
hydrogen  sulphide,  63. 

isomeric  mono-  and  dichloro-,  oxidation 
of,  11. 
trichloro-,    chlorination   of,    in    the 
presence    of  aluminium   mercury 
couple,  180. 

o-nitro-,   compound   of,  with  alumin- 
ium chloride,  135. 

halogen     derivatives,    oxidation    of, 
219. 
Toluenesulphonarylchloroamides,  168. 
Toluene  -  2)  •  sulphonchloromethylamide, 

preparation  of,  208. 
Toluene-^-sulphonic  acid,  nitro-,  forma- 
tion of  colouring  matters  from,  186. 


LVI 


o-Toluicacid,  3:  5-dichloro-6-nitro-,  21. 

o-Tolnidine,  6-nitro-,  from  2  :  6-dinitro- 
toluene,  63. 

;7-Toluidine,  action  of  (fZ-benzylmethyl- 
acetyl  chloride  on,  39. 

Toluidines,   hydrolysis  of  the   salts   of, 
244. 
dibenzoyl  derivatives,  transformation 
of,  into  the  isomeric  benzoylamino- 
methylbenzophenones,  60. 

$-,  m-,  and  2?-Toliiidinobenzylacetyl- 
acetone,  175. 

Tribenzamide  from  sodium  dibenzamide 
and  benzoic  anhydride,  188. 

p-Trimethoxy  phenylcyanidine  from  nitro- 
gen sulphide  and  anisaldehyde,  21. 

007-Trimethylacetonedicarboxylic  acid, 
ethyl  ester,  reduction  of,  10. 

Trimethylamine,  from  epinephrine,  18. 

007-Trimethylbutyric  acid,  )3-bromo-7- 
hydroxy-,  and  7-hydroxy-lactones  of, 
11. 

3:7: 10-Trimethyldihydroacridine,  8- 
amino-5-hydroxy-,  9. 

007-Trimethylglutaconic  acid,  CIS-  and 
<rrt7is-moditications  of,  10. 

ao7-Trimethylglutaric  acid,  j8-hydroxy-, 
cu-  and  ^raTis-modifications  of,  10. 

Trimethylselenetine  iodide,  di-iodide  of, 
156. 

Trimethylsuccinic  acid,  acid  estei-s,  64. 

Trimethylsulphine  iodide,  di-iodide  of, 
156. 

2:4: 6-Trioxypyridine,  and  its  an- 
hydride and  salts,  and  5-alkyl  deriva- 
tives and  their  3-earboxylic  acids, 
and  3  :  5-dimethyl  derivative,  243. 

Triphenylcrotolactones,  isomeric,  and 
their  reactions,  206. 

Triphenylcyanidine  (cyaphenin)  from 
benzaldehyde  and  nitrogen  sulphide, 
21. 

Trithioacetaldehydes,  o-,  $-  and  7-,  116. 

Trithioformaldehydo,  116. 

Tritolylcyanidine  from  ^-tolualdehyde 
and  nitrogen  sulphide,  21. 


Umbellulone    from  the  essential  oil  of 
Californian  laurel,  its  reactions  with 
hydroxylamine   and   semicarbazide, 
88. 
dibromide  from  umbellulone,  89. 

Urea,  density  of  solutions  of,  43. 

Urethane,  picryl  derivatives  of,  92. 


Vapour    density  of  hydrazine  hydrate, 
84. 
pressures   of  liquid    mixtures    of    re- 
stricted mutual  solubility,  142. 
pressures  of  mixtures  of  water  with 
ether,  methyl   acetate  and   methyl 
ethyl  ketone,  142. 
pressure  of  sulphuric  acid,  182. 
Velocities,  relative,  of  iodide  ami  per- 

iodide  ions,  63. 
Velocity-coefficient   of    action    between 

silver  nitrate  and  alkyl  iodides,  46. 
Veratric  acid  from  epinephrine,  18. 
Viscosity  of    liquid  mixtures  and  hydr- 
oxylic  substances,  117,  248. 


Water,  the  purification  of,  by  continuous, 

fractional  distillation,  49. 
vapour  pressure  of  mixtures  of,  with 

ether,  methyl  acetate,   and  methyl 

ethyl  ketone,  142. 
viscosity   of  mixtures   of,    with  allyl 

alcohol,  prop}'l  alcohol,  glycol,  and 

lactic  acid,  248. 
Wislicenus  memorial  lecture,  announce- 
ment of,  246,  254. 


o-Xylene,  3  :  5-dichloro-4-bromo-,  3  :  5- 
dichloro-6-bromo-,  3  :  5-dichloro-4  :  6- 
dibromo-,  action  of  nitric  acid  on, 
21. 


Zinc  ethyl,  action  of,  on  nitrogen  iodide, 
192. 
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Wednesday,  January  20th,  1904.     Professor  W.  A.  Tilden,  D.Sc., 
F.R.S.,  Pre.sident,  in  the  Chair. 

Messrs.  U.  0.   S.   Nairne  and  J.   T.   Hall  were  formally  admitted 
Fellows  of  the  Society. 


Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

J.  P.  Ackroyd,  B.Sc,  116,  Richmond  Street,  Accrington,  Lanes. 
Charles  Thomas  Bennett,  57,  Larkhall  Rise,  Clapham,  S.W. 
George  E.  P.  Broderick,  B.Sc,  Lampeter,  S.  Wales. 
Julian  Drugman,  Ph.D.,  La  Bocca,  Cannes,  France. 
George  Fry,  Carlin  Brae,  Berwick-on-Tweed. 
Francis  D'Oyley  Mears,  jun.,  4,  Nyanza  Terrace,  Swansea. 
Jatindranath  Sen,  M.A.,  71,  Cathedral  Mission  Lane,  Calcutta. 
Raymond  Louis  Siau,  15,  Merridale  Lane,  Wolverhampton. 
Henry  E.  Stevenson,  Avondale,  Ditton  Hill,  Surrey. 
Charles  H.  Thompson,  Hillcroft,  Amblecote,  Stourbridge. 


Hubert  Thompson,  B.Sc,  Holmes  Chapel,  Cheshire. 

Leon  Edward  Walling,  43,  Union  Road,  Rotherhithe. 

Charles  Edward  Whiteley,  9,  Abyssinia  Grove,  Leeds. 

William  Henry  Woodcock,  10,  Chesson  Road,  W.  Kensington,  W. 

Certificates  in  favour  of  the  following  were  authorised  by  the 
Council  for  presentation  for  Ballot  under  Bye-Law  I  (3) : 

Anu  Ghose,  42,  Shambazar  Street,  Calcutta. 

J.  P.  Montgomery,  Agricultural  College,  Starkville,  Miss.,  U.S.A. 

The  President  announced  that  since  the  last  meeting  of  the  Society 
the  Rev.  T.  J.  Prout,  M.A.,  F.G.S.,  Senior  Student  of  Christ  Church, 
Oxford,  had  presented  to  the  Society  a  photograph  of  a  portrait  by 
Hayes  of  his  father.  Dr.  William  Prout,  F.R.S.,  which  was  considered 
to  be  a  very  good  likeness  of  the  author  of  the  famous  paper  "  On  the 
Relation  between  the  Specific  Gravities  of  Bodies  in  their  Gaseous 
State  and  the  Weights  of  their  Atoms,"  published  anonymously  in 
Thomson's  Annals  of  Philosophy  in  November,  1815. 

The  Council  has  ordered  the  following  report  to  be  printed  in  the 
Journal  and  in  the  Proceedings  of  the  Society  : 


Report  of  the  International  Committee  on  Atomic  Weights. 

The  International  Committee  on  Atomic  Weights  *  has  the  honour 
to  offer  the  following  report : 

In  the  table  of  atomic  weights  for  1904,  only  two  changes  from 
1903  are  recommended.  The  atomic  weight  of  caesium  has  been 
slightly  modified  to  accord  with  the  recent  determinations  by  Richards 
and  Archibald,  and  that  of  cerium  in  conformity  with  the  measure- 
ments by  Brauner.  The  value  for  lanthanum  is  still  in  controversy, 
and  any  change  here  would  therefore  be  premature.  The  same 
consideration  may  also  be  urged  with  regard  to  iodine.  Ladenburg 
h(i8  shown  that  the  accepted  number  for  iodine  is  probably  too  low, 
but  other  investigations  upon  the  subject  are  known  to  be  in  progress, 
and  until  they  have  been  completed  it  would  be  unwise  to  propose  any 
alteration. 

Many  of  the  atomic  weights  given  in  the  table  are  well  known  to  be 

*  Tlic  original  incnibers  of  the  Committee  take  great  pleasure  in  aniiouuciug  the 
odilitiou  to  ihiir  number  of  rrofessor  Henri  Moissun.  They  nre  confuknl  tliat  tliis 
increoae  will  lutct  with  utiiverMl  approval. 


more  or  less  uncertain.  This  is  especially  true  with  respect  to 
the  rarer  elements,  such  as  gallium,  indium,  columbium,  tantalum, 
ttc.  But  soa.e  of  the  commoner  elements  also  stand  in  need  of 
revision,  and  we  venture  to  call  attention  to  a  few  of  these.  Among 
the  metalp,  the  atomic  weights  of  mercury,  tin,  bismuth,  and  antimony 
should  be  redetermined,  for  the  reason  that  the  existing  data  are  not 
sufficiently  concordant.  Palladium  also,  on  account  of  discrepancies 
between  different  observers,  and  possibly  vanadium,  for  which  the 
data  are  too  few,  deserve  some  attention.  Among  the  non-metals, 
phosphorus  has  been  peculiarly  neglected,  and  our  knowledge  of  the 
atomic  weight  of  silicon  rests  upon  a  single  ratio.  In  the  latter  case, 
confirmatory  data  are  much  to  be  desired.  Upon  any  of  these 
elements,  new  investigations  would  be  most  serviceable. 

There  is  one  other  point  to  which  we  may  properly  call  attention. 
Many  of  the  ratios  from  which  atomic  weights  have  been  calculated 
were  measured  in  vessels  of  glass,  by  processes  involving  the  use  of 
strong  acids.  In  such  cases,  the  solubility  of  the  glass  becomes  an 
important  consideration,  even  when  no  transfer  of  material  from  one 
vessel  to  another  has  occurred.  A  slight  conversion  of  silicate  into 
chloride  would  cause  an  increase  of  weight  during  the  operation,  and 
so  introduce  an  error  into  the  determination.  Such  errors  are 
doubtless  very  small,  but  still  they  ought  not  to  be  neglected.  Now 
that  vessels  of  pure  silica,  the  so-called  quartz-glass,  are  available  for 
use,  they  might  well  replace  ordinary  glass  in  all  processes  for  the 
determination  of  atomic  weights.  An  investigation  into  the  relative 
availability  of  the  two  kinds  of  glass  is  most  desirable. 


F.  W.  Clarke 

Committee. 


T.  E.  Thorpe        / 


K.  Seubert  1 

Henri  Moissax     ; 


1904. 

Intenuitional  Atomic    Weights. 


0  =  16. 

H  =  l. 

Alumininm 

...  Al 

27-1 

26-9 

Antimony  

...  Sb 

120-2 

119-3 

Argon 

...A 

39-9 

39-6 

Arsenic    

...  As 

75  0 

74-4 

Barium    

...  Ba 

137-4 

136-4 

Bismuth 

...  Bi 

208-5 

206-9 

Boron 

..  B 

11 

10-9 

Bromine 

...  Br 

79-96 

79  36 

Cadmium    

...  Cd 

112-4 

111-6 

Caesium  

...  Cs 

132-9 

131-9 

Calcium 

...Ca 

40-1 

39-8 

Carbon    

...  C 

12-00 

11-91 

Cerium    

...  Ce 

140-25 

139-2 

Chlorine 

...CI 

35-45 

35-18 

Chromium 

.  .Cr 

52-1 

51-7 

Cobalt 

...Co 

59-0 

68-56 

Columbinm    ... 

...Cb 

94 

93-3 

Copper    

...  Cn 

63-6 

63-1 

Erbium    

...  Er 

166 

164-8 

Fluorine 

...  F 

19 

18-9 

Gadolinium    ... 

...  Gd 

166 

155 

Gallium  

...Ga 

70 

69-5 

Germanium    . . . 

..   Ge 

72-5 

71-9 

Glucinum    

...Gl 

9-1 

9-03 

Gold    

...  Au 

197-2 

195-7 

Helium   

...He 

4 

4 

Hydrogen   

...  H 

1-008 

1-000 

Indium    

...  In 

114 

113-1 

Iodine 

..  I 

126-85 

125-90 

Iridium   

...  Ir 

1930 

191-5 

Iron 

...Fo 

55-9 

65-5 

Krypton 

...  Kr 

81-8 

81-2 

Lanthanum    .. 

...  La 

138-9 

137-9 

Lead    

...Pb 

206-9 

205-35 

Lithium  

...  Li 

7-03 

6-98 

Magnetiam 

...  Mg 

24-36 

24-18 

Manganese 

...  Mn 

55-0 

54-6 

Mercury  

...  Hg 

200-0 

198-5 

Molylxlenum  .. 

...  Mo 

96-0 

96-8 

0  =  16.  H  =  l. 

Neodymium   Nd  143-6  142-5 

Neon    Ne      20  19-9 

Nickel Ni      58-7  58-3 

Nitrogen N       14-04  13-93 

Osmium  Os  191  189-6 

Oxygen   0        16-00  15-88 

Palladium  Pd  106-5  105-7 

Phosphorus P       31-0  30-77 

Platinum    Pt  194-8  193-3 

Potassium  K       39-15  38-86 

Praseodymium   ...  Pr  140'5  139-4 

Radium  Rd  225  2233 

Rhodium    Rh  103-0  102*2 

Rubidium    Rb     85-4  84-8 

Ruthenium Ru  101-7  100-9 

Samarium...  Sm  150  148-9 

Scandium    So      44-1  438 

Selenium Se      79-2  786 

Silicon Si       28-4  28-2 

Silver Ag  107-93  107-12 

Sodium   Na     2305  22-88 

Strontium  Sr      87-6  86-94 

Sulphur  S        3206  31-83 

Tantalum    Ta  183  1816 

Tellurium    Te  127-6  126-6 

Terbium Tb  160  158-8 

Thallium    Tl  204-1  202-6 

Thorium Th  232-5  2308 

Thulium Tm  171  1697 

Tin  Sn  119-0  118-1 

Titanium    Ti      481  47-7 

Tungsten    W  184  1826 

Uranium U  2385  236-7 

Vanadium  V       51-2  50-8 

Xenon Xe  128  127 

Ytterbium  Yb  173-0  171-7 

Yttrium Yt     89-0  88-3 

Zinc Zn     65-4  649 

Zirconium  Zr      90-6  89-9 


Of  the  following  papers,  those  marked  *  were  read 


*1.  "The  chemical  reactions  of  nickel  carbonyl.  Part  I.  Re- 
actions with  the  halogens  and  other  inorganic  substances." 
By  James  Dewar  and  Humphrey  Owen  Jones. 

The  pi'evious  study  of  the  physical  properties  of  nickel  carbonyl 
{Proc.  Roy.  Soc,  1903,  71,  627)  showed  that  it  was  a  com- 
paratively stable  substance  when  heated  under  pressure.  The  authors 
have  undertaken  the  investigation  of  its  chemical  behaviour  mainly 
from  a  thermochemical  standpoint,  with  the  view  of  studying  its  con- 
stitution and  its  possible  use  as  a  synthetical  agent. 

Nickel  carbonyl  is  completely  decomposed  by  solutions  of  chlorine, 
bromine,  iodine,  cyanogen,  and  sulphur  in  organic  solvents,  carbon 
monoxide  and  a  nickel  compound  being  produced  ;  in  no  case  was  any 
combination  of  the  carbon  monoxide  with  the  halogen  or  other  reagent 
observed,  even  when  a  considerable  excess  of  the  latter  was  present. 

From  Mittasch's  value  (52 '2  Cal.)  for  the  heat  of  formation  of 
nickel  carbonyl  and  Thomsen's  values  for  nickel  compounds,  it  was  to 
be  expected  that  chlorine  and  bromine  would  decompose  it  readily,  but 
that  iodine,  cyanogen,  and  sulphur  would  not.  In  the  case  of  iodine, 
the  heat  necessary  to  carry  out  the  reaction  appears  to  be  obtained  by 
the  formation  of  molecular  complexes  of  nickel  iodide  and  the  solvent 
(for  example,  ether  and  chloroform),  and  in  the  case  of  sulphur  by  the 
formation  of  a  higher  sulphide,  probably  NigSg.  Liquid  chlorine  and 
bromine  decompose  solid  nickel  carbonyl,  but  solid  iodine  appears  to 
have  no  action  on  liquid  nickel  carbonyl. 

Iodine  mono-  and  tri-chlorides  and  cyanogen  iodide  in  carbon 
tetrachloride  solution  react  with  nickel  carbonyl  in  two  distinct 
stages,  the  free  iodine  liberated  at  first  subsequently  decomposing  a 
further  quantity  of  nickel  carbonyl. 

Hydrogen  iodide  readily  interacts  with  nickel  carbonyl,  whereas 
the  corresponding  bromide  and  chloride  do  not  afEect  it. 

Hydrogen  sulphide  reacts  very  slowly  with  nickel  carbonyl,  pro- 
ducing nickel  monosulphide,  hydrogen,  and  carbon  monoxide. 
Sulphuric  acid  also  decomposes  the  compound  slowly,  giving  rise  to 
nickel  sulphate,  hydrogen,  and  carbon  monoxide. 


*2.  "The  chemical  reactions  of  nickel  carbonyl.  Part  II,  Reaction 
with  aromatic  hydrocarbons  in  presence  of  aluminium  chloride. 
Synthesis  of  aldehydes  and  anthracene  derivatives."  By  James 
Dewar  and  Humphrey  Owen  Jones. 

Nickel  carbonyl  does  not  react  with  either  aluminium  chloride  or 
benzene  separately,  but  with  a  mixture  of  the  two  substances,  a  violent 
reaction  begins  immediately  and  toi  rents  of  hydrochloric  acid  are 
evolved.  The  reaction  with  various  benzene  homologues  has  been  in- 
vestigated both  at  the  ordinary  temperature  and  also  at  100°. 

From  benzene  at  the  ordinary  temperature,  benzaldehyde  is  produced 
together  with  traces  of  oils  having  high  boiling  points.  At  100°,  the 
quantity  of  benzaldehyde  is  much  smaller,  and  anthracene,  which  is  now 
the  chief  product,  is  produced  in  considerable  quantities.  The 
mechanism  of  this  production  of  anthracene  from  benzaldehyde  has 
not  been  elucidated,  but  the  reduction  is  probably  due  to  the 
action  of  the  nickel  produced  by  the  decomposition  of  the  nickel 
carbonyl. 

Toluene  gives  ^j-tolualdehyde  and  2  : 6-dimethylanthracene 
(m.  p.  215 — 216°).  ?«-Xylene  similarly  yields  2  : 4-dimethylbenz- 
aldehyde  and  a  tetramethylanthracene  melting  at  280°,  which  is  in 
all  probability  1:3:5:  7-tetramethylanthracene.  Mesitylene  yields 
an  aldehyde  only,  condensation  to  an  anthracene  derivative  being  in 
this  case  impossible. 

Naphthalene  behaves  in  an  entii'ely  different  way  ;  no  aldehyde  is 
formed  either  in  the  cold  or  at  100°,  and  a  hydrocarbon,  Ci,,Hj2,  is 
produced  together  with  oily  or  resinous  substances  having  very  high 
boiling  points,  which  appear  to  be  further  condensation  products,  since 
the  quantity  produced  is  much  greater  at  the  higher  temperature. 
This  hydrocarbon,  which  melts  at  180 — 181°,  is  probably  identical  with 
that  obtained  by  Bischoff  by  the  interaction  of  naphthalene  and  methyl 
chloride  in  the  presence  of  aluminium  chloride,  iuid  may  also  be 
identical  with  that  produced  from  ruficoccine  or  coccinine  by  distilla- 
tion with  zinc  dust. 


*3.  *'  Optically  active  asymmetric  nitrogen  compounds,  d-  and 
/-Phenylbenzylmethylethylammonium  salts."  By  Humphrey 
Owen  Jones. 

The  rt'Hohition  of  the  phenylbenzylmethylethylammonium  salts  was 
undertaken  with  the  view  of  showing  that  optical  activity  in  nitrogen 
compounds  was  independent  of  the  existence  of  isomerides  of  the 
compound  in  (jueHtioo, 


The  only  optically  active  nitrogen  compounds  known  at  present  are 
the  d-  and  Z-a-phenylbenzylmethylallylammonium  salts,  and  these  are 
also  the  only  quinquevalent  nitrogen  compounds  (not  containing  an 
asymmetric  carbon  atom)  which  have  been  shown  to  exist  in  definite 
stable  isomeric  forms. 

Phenylbenzylmethylethylammonium  iodide  has  been  prepared  in 
the  three  possible  ways,  namely,  by  the  following  combinations  :  (1) 
methylethylaniline  and  benzyl  iodide,  (2)  benzylethylaniline  and 
methyl  iodide,  (3)  benzylmethylaniline  and  ethyl  iodide.  The  velocity 
of  formation  of  the  iodide  is  remarkably  different  in  the  three  cases, 
that  in  the  first  combination  being  the  greatest  and  that  in  the  third 
being  the  least.  The  compound  produced,  which  is  the  same  in 
all  three  cases,  crystallises  from  alcohol  in  lustrous,  prismatic  prisms, 
the  melting  point  of  which  is  about  140 — 142°,  but  this  is  to  a  certain 
extent  dependent  on  the  rate  of  heating. 

The  iodide  was  converted  into  the  d-  and  ^-camphorsulphonates  by 
boiling  molecular  proportions  of  the  salt  and  silver  d-  and  ^camphor- 
sulphonates  with  ethyl  acetate  and  a  small  quantity  of  alcohol, 

Tlie  camphorsulphonate  was  crystallised  repeatedly  from  a  mixture 
of  dry  ethyl  acetate  and  ethylal  at  a  contparatively  low  temperature 
until  its  rotatory  power  was  constant,  (£-Phenylbenzylmethyl- 
ethylammonium  d-camphorsulphonate  crystallises  in  lustrous  prisms 
melting  at  180 — 181°,  It  is  very  sparingly  soluble  in  ethyl  acetate  and 
acetone  and  has  [Mju  =7rO°  in  aqueous  solution. 

The  corresponding  U-sslM  is  identical  with  its  (W-isomeride  in  appear- 
ance and  properties  and  has  [M]„  —  —  71*2°.  (i-Phenylbenzylmethyl- 
ethylammonium  iodide,  which  was  obtained  by  mixing  the  calculated 
quantities  of  potassium  iodide  and  the  c^amphorsulphonate  in  aqueous 
solution,  has  the  same  appearance,  crystalline  form,  and  melting  point 
as  the  inactive  iodide  ;  it  is  very  sparingly  soluble  in  alcohol  and  other 
solvents.  Its  rotatory  power  is  small,  so  that  determinations  of  this 
constant  are  difficult,  the  observed  [M]d  being  about  30°.  The  cor- 
responding /-iodide,  which  was  prepared  from  the  /-camphorsulphonate 
in  a  similar  manner,  had  [M]d  =30°  (approximately).  The  iodides 
undergo  racemisation  in  chloroform  solution,  but  their  molecular 
weight  in  this  solvent  appears  to  be  nearly  normal  at  the  ordinary 
tempei'ature. 

The  inactive  and  Isevorotatory  bromides  were  al^o  prepared  and 
were  found  to  melt  at  155 — 156°,  The  latter  compound  has  a  higher 
specific  rotatory  power  than  the  /-iodide. 

The  feeble  rotatory  power  of  these  salts  compared  with  that  of  the 
active  a-phenylbenzylmethylallylammonium  salts  is  remarkable, 
since  the  only  difference  is  the  replacement  of  an  allyl  by  an  ethyl 
radicle. 


*4.     "A  microscopic  method  of   determining   molecular  weights." 
By  George  Barger. 

The  author  has  continued  the  experiments  of  which  a  preliminary 
account  has  already  been  given  (Proc.,  1903,  19,  121).  The 
method  is  based  on  the  comparison  of  the  vapour  pressures  of  two 
solutions,  of  which  biconcave,  lenticular  drops  are  placed  in  a 
capillary  tube.  A  difference  in  the  vapour  pressures  causes  a  mutual 
variation  in  the  size  of  the  diops,  which  is  observed  by  means  of  an 
eye-piece  micrometer. 

About  one  hundred  determinations  with  various  substances  in 
eleven  different  solvents  have  now  been  made,  and  the  experimental 
error  is  found  to  vary  from  5  to  10  per  cent.  Solvents  of  widely 
differing  boiling  points  have  been  employed,  including  ether,  xylene, 
and  light  petroleum  (b.  p.  50 — 60°).  Some  determinations  were  per- 
formed with  minute  quantities  of  the  dissolved  substance. 

The  method  is  being  applied  to  the  study  of  association  in  mixtures 
of  associative  and  non-nssociative  solvents.  The  behaviour  of  benzoic 
acid  in  mixtures  of  benzene  and  ethyl  alcohol,  and  of  cinnamic  acid 
in  mixtures  of  chloroform  and  methyl  alcohol  has  so  far  been  studied, 
the  results  showing  that  a  small  proportion  of  the  alcohol  suffices  to 
give  these  acids  a  normal  molecular  weight.  Should  this  phenomenon 
prove  to  be  general,  it  would  be  of  practical  value  in  determining  mole- 
cular weights  in  those  cases  where  associative  solvents  only  can  be 
employed. 

Discussion. 

Dr.  Philip  asked  whether  it  would  be  possible  to  carry  out  the 
experiments  at  a  higher  temperature,  nearer  the  boiling  point  of  the 
solvent,  in  order  to  shorten  the  time  necessary  for  the  establishment 
of  equilibrium  between  the  drops. 

Dr.  Hewitt  suggested  the  possibility  of  using  two  graduated  tubes 
fitted  with  tightly-fitting  india-rubber  stoppers  and  connected  by  a 
T-tube,  the  third  branch  of  which  should  have  a  stop-cock.  Into  one 
of  the  graduated  tubes  a  standard  solution  could  be  introduced,  and 
into  the  other  a  weighed  quantity  of  the  substance,  together  with 
some  of  the  solvent.  It  would  then  only  be  necessary  to  exhaust  the 
apparatus,  place  it  in  a  bath  until  equilibrium  was  attained,  allow  to 
cool,  and  measure  tlie  respective  volumes  of  solution  in  the  two 
graduated  tubes. 

Mr.  Bauoek,  in  reply  to  Dr.  Philip,  said  that  the  tubes  must  either 
be  measured  at  the  higher  temperature  or  cooled  down  to  that  of  the 
microscope.     In  the  latter  case,  the  solvent  condenses  between  the 
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drops  on  the  walls  of  the  tube,  and  thus  produces  an  error.  In  the 
former  case,  it  has  not  been  found  possible  to  prevent  the  condensation 
of  water  vapour  on  the  frontal  lens  of  the  microscope  objective. 

Macroscopic  methods  similar  to  that  suggested  by  Dr.  Hewitt  have 
been  tried,  both  volumetrically  and  gravimetrically,  but  without  the 
least  success.  The  essential  conditions  which  make  the  present  method 
possible  are  : 

(1)  The  accuracy  with  which  extremely  small  changes  in  volume  of 
the  drops  can  be  detected  under  the  microscope. 

(2)  The  large  evaporating  surface  presented  by  the  drops,  as  com- 
pared with  their  volume. 


*5.    "  Studies  in  the  acridine  series.     Part  I."    By  John  Jacob 
Fox  and  John  Theodore  Hewitt. 

The  authors  find  that  6-acetamino-2  : 7-dimethylacridine  (m.  p.  270° 
uncorr.,  Ullmann  gives  258°,  Ber.,  1903,36, 1025)  unites  with  methyl 
iodide  to  form  a  quaternary  acridinium  iodide,  a  substance  yielding  a 
precipitate  with  ammonia.  The  isolation  of  the  corresponding  carbinol 
seems  impracticable  on  account  of  the  ease  with  which  the  acetyl 
group  is  hydrolysed.  To  ensure  complete  hydrolysis,  the  solution 
obtained  on  boiling  the  precipitate  with  dilute  sulphuric  acid  is  treated 
with  ammonia,  when  the  base  is  liberated.  This  compound,  which, 
when  crystallised  from  acetone,  has  a  pale  red  colour,  melts  at  210° 
(uncorr.)  and  corresponds  with  the  formula  CjgHjgONg ;  it  is  probably 
a  carbinol  having  the  following  constitution  : 

C«H3Me<^^^*~>CeH2Me-NH2. 

When  the  carbinol  base  is  heated  for  some  hours  at  184°, 
partial  dehydration  occurs,  and  on  warming  the  nitrobenzene  solu- 
tion of  the  substance,  a  very  appreciable  evolution  of  water  is 
observed.  On  filtering  the  hot  solution  and  subsequently  treating 
the  cooled  filtrate  with  light  petroleum,  a  dark  red  compound, 
CigHj^No,  is  deposited,  which  is  readily  soluble  in  acids  and  probably 

has    the    constitution  C6H3Me<^^^>CgH2Me:NH,     because     the 

oxygen  removed  as  water  was  attached  in  the  carbinol  base  to  the 
carbon  atom  of  the  median  ring.     Such  a  formula  for  the  aohydro- 

base     agrees     with     the     constitution     CgH4<[__^^CgH3:NH,  for 

the  base  of  aposafranine,  and  does  not  correspond  with  the  apo- 
safranine  formula  suggested  by  Kehrmann  (compare  Ber.,  1896,  29, 
2316;  Annaleny  1896,  290,  256). 
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6.  "  o-Nitrobenzoylacetic  acid."     By  Edward  Rushton  Needham  and 
William  Henry  Perkin,  jun. 

Ethyl  sodioacetoacetate  (2  inols.)  reacts  readily  with  o-nitrobenzoyi 
chloride  (1  mol.),  yielding  the  sodium  compound  of  ethyl  o-nitro- 
benzoylacetoacetate,  NOg'CgH^'CO'CAcNa'COjEt  (Gevekoth,  Annahn, 
1883,  221,  323),  and  when  this  product  is  digested  with  ammonia  and 
ammonium  chloride  (compare  Claisen,  Annalen,  1896,  291,  67)  the 
acetyl  group  is  eliminated  and  ethyl  o-nitrobenzoi/I acetate, 

NO./CeH^-CO-CH./CO.Et, 
is  produced.  This  ester  is  a  pale  brown  oil  which,  in  alcoholic  solu- 
tion, gives  an  orange-red  coloration  with  ferric  chloride  ;  it  readily 
dissolves  in  dilute  aqueous  caustic  potash  yielding  a  yellow,  crystalline 
potassium  dei-ivative,  N02*C(,H4'CO*CHK*C02Et,  and  when  its 
ethereal  solution  is  shaken  with  ammoniacal  copper  sulphate,  the 
green,  crystalline  copper  derivative,  NO^'CgH^'CO'CH'Cuji.'COoEt,  is 
obtained.  Ethyl  o-nitrobenzoylacetate  dissolves  in  concentrated 
sulphuric  acid,  and  if  the  solution  is  heated  at  90°  for  a  few  minutes 
and  then  poured  into  water,  o-nitrohenzoylacetic  acid, 

N02-C6H^-CO-CH.2-C02H, 
separates,  and  may  be  purified  by  crystallisation  from  water.    It  melts 
at  about  US'',  and,  when  boiled  with  water,  is  decomposed  into  o-nitro- 
acetophenone  and  carbon  dioxide. 


7.     "  The   cis-    and   ^rans-modifications  of   aay-trimethylglutaconic 
acid."     By  William  Henry  Perkin,  jun.,  and  Alice  Emily  Smith. 

The  authors  have  already  shown  (Trans.,  1903,  83,  772)  that  when 
ethyl  oay-trimethylacetonedicarboxylate, 

COoEfCMe/CO'CHMe'COgEt, 
is  reduced  with  sodium  amalgam,  it  is  converted  into  a  mixture  of  the 
ctV  and  irajts-modifications  of  ^-hydroxy-aay-trimethylglutaric  acid, 
C02H'CMe2*CH(OH)'CHMe-C02H,  and  both  of  these,  by  treatment 
first  with  phosphorus  pentachloride  and  then  with  diethylaniline,  yield 
<ran«-aay-trimethyIglutaconic  acid,  C02H*CMe.,*CHICMe*C02TI,  which 
melts  at  150°.  They  now  show  that  on  distillation  both  of  the  fore- 
going hydroxy-acids  are  converted  into  the  anhydride  of  the  cw-modi- 
tication  of  aay-triinetli ylylutaconic  acid,  which  melts  at  88'',  and  on 
hydrolysis  yields  the  corresponding  acid  melting  at  about  125\ 
On  treatment  with  bromine,  cis-trimethylglutaconic  acid  yields  cis-)3y- 
dibrovio-aay-triinethi/lghitaric  acid,  COjIl'CMe./CII Br'CMeBr'COgH, 
which  melts  at  168". 

During  the  distillation  of  the  hydroxy-acids,  a  considerable  amount 
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of  carbon  dioxide  and  !>team  is  eliminated,  and  an  oily  acid  is  produced 
which    distils  at   213  .     This    substance,  crotonyl  dimethyl  acetic    acicif 
COgH'CMeg'CHICHMe,  when  treated  with  bromine,  yields  the  lactone 
of  ^^-bromo-y-hydroxy-aay-trimethyl butyric  acid  (m,  p.  83'), 
CMe„*CHBr-CHMe 

CO o 

and,  when   boiled  with  dilute  sulphuric  acid,  is  converted  into  the 

lactone    of    y-hydroxy-aay-trimethylbutyric    acid     (u-dimethylvalero- 

,     CMe^-CH./CHMe         ,  .  ,         ,.       .    ^„o         ,    ^         ,       ^ 
lactone),     i       ^     '_ '  ,   winch  melts   at   52     aud    has  already 

been  described   by  Anschiitz  and  Gillet  {Annalen,  1888,   247,  107), 
who  obtained  it  by  the  reduction  of  aa-dimethyllsevulic  acid, 
CO2H  -CMea-CHg-COMe. 


8.  "  The  influence  of  substitution  in  the  nucleus  on  the  rate  of 
oxidation  of  the  side-chain.  I.  Oxidation  of  the  mono-  and  di- 
chlorotoluenes."    By  Julius  Berend  Cohen  and  James  Miller. 

The  method  of  oxidation  adopted  was  to  heat  about  a  gram  of  each 
of  the  isomerides  with  dilute  nitric  acid  in  a  sealed  tube  for  a  length 
of  time  insuflBcient  for  complete  oxidation  and  to  estimate  the  pro- 
portion of  the  acid  product  aud  the  unchanged  substance.  The  vessel 
employed  as  air-bath  wa.s  a  jacketed,  tin-plate  cylinder  containing 
boiling  coal-tar  naphtha  and  furnished  with  a  condenser,  the  tubes 
being  heated  in  the  inner  compartment,  which  was  kept  at  a  nearly 
constant  temperature. 

The  results  of  several  series  of  experiments  show  that  the  mono- 
halogen  derivatives  are  more  rapidly  attacked  than  the  dihalogen 
compounds.  Of  the  three  monochlorotoluenes,  the  meta-compound  is 
least  rapidly  and  the  para-isomeride  most  rapidly  oxidised.  Of  the 
dihalogen  compounds,  the  3  : 5-compound  is  least  affected ;  then 
follow  the  2  :  5-  and  2  :  6-isomerides,  which  are  oxidised  about  equally  ; 
then  the  2  : 3-compound,  and  finally  the  2:4-  and  3  :  4-compounds, 
which  may  be  bracketed  together  as  being  most  i-eadily  attacked. 

So  far  as  these  experiments  are  concerned,  in  which  the 
oxidising  agent  is  nitric  acid,  the  results  are  perfectly  definite.  The 
meta-compounds  retard  and  the  para-derivatives  assist  oxidation, 
whilst  the  ortho-compounds  occupy  an  intermediate  position. 

Thus,  mchlorotoluene  and  3  :  5-dichlorotoluene  are  least  attacked 
by  the  acid,  whereas  />-chlorotoluene  and  the  2 :  4-  and  3 : 4- 
dichlorotoluene.*,  which  each  contain  a  chlorine  atom  in  the  para-posi- 
tion with  respect  to  the  methyl  group,  are  most  rapidly  oxidised. 
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9.  "  The  interdependence  of  the  physical  and  chemical  criteria  in 

the  analysis  of  butter  fat."    By  Thomas  Edward  Thorpe. 

In  the  course  of  an  investigation  on  the  chemical  nature  of  butter 
produced  within  the  British  Isles,  which  was  instituted  by  the  Board 
of  Agriculture  for  the  information  of  a  Departmental  Committee 
appointed  to  report  as  to  what  regulations  might  with  advantage  be 
made  for  determining  what  deficiency  in  any  of  the  normal  constitu- 
ents of  butter  should  raise  a  presumption  under  the  Food  and  Drugs 
Acts  that  the  butter  was  not  genuine,  it  became  necessary  to  obtain 
at  first-hand  the  values  of  butter  of  known  origin  and  produced  from 
milk  given  under  varying  conditions.  Observation  has  shown  that 
the  chemical  nature  of  butter  fat  is  dependent,  to  a  certain  extent,  on 
the  climatic  influences  to  which  the  cows  are  exposed,  on  the  nature 
and  amount  of  the  food  supplied,  and  on  the  breed,  period  of  lactation, 
and  idiosyncrasy  of  the  individual  cow.  In  order  to  give  such  weight 
as  was  practicable  to  the  effect  of  these  factors,  the  samples  of  butter 
were  obtained  from  carefully  selected  districts,  and  often  from  cows 
set  apart  for  the  purpose  of  the  inquiry,  whilst  particulars  of  the 
breed,  diet,  stabling,  and  period  of  lactation  were  supplied  with  the 
samples  in  nearly  all  cases.  For  example,  to  illustrate  the  effects  of 
more  rigorous  climatic  conditions  than  obtain  in  the  United  Kingdom 
generally,  farms  and  dairies  in  Caithness,  Sutherland,  the  Orkneys, 
Shetlands,  and  the  Hebrides  were  laid  under  contribution,  whilst  a 
series  of  samples  from  Hollesley  Bay,  Suffolk,  served  to  exemplify  the 
effect  on  the  cattle  of  exposure  to  the  winds  of  the  North  Sea. 

Of  the  430  samples  received,  357  were  examined  as  regards  their 
Reichert-Wollny  number,  their  relative  density,  saponification  value, 
and  refractometrio  value,  and  in  a  certain  number  of  typical  cases 
their  Hiibl  value  was  ascertained. 

The  main  results  of  these  observations  have  been  tabulated  and 
compared  and  their  interdependence  exhibited  by  means  of  curves. 

10.  "  A  simple  thermostat  for  use  in  connection  with  the  refracto- 

metrio examination  of  oils   and  fats."     By  Thomas  Edward 
Thorpe. 

The  thermostat  is  primarily  intended  for  use  in  connection  with  the 
Zeiss  butyro-refractometer,  in  which  a  current  of  water,  usually  at 
about  45^  or  a  little  warmer,  is  caused  to  circulate  round  the  prism 
casing.  This  arrangement  is  somewhat  more  convenient  than  that 
usually  employed,  occupies  less  space,  and  is  sooner  brought  into  action. 
It  has  for  some  years  past  been  employed  in  the  Govemment  Labora- 
tory in  the  examination  of  butter. 
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11.     "The  condensation  of  furfuraldehyde  with  sodium  succinate." 
By  Arthur  Walsh  Titherley  and  James  Frederick  Spencer. 

Fittig  has  shown  (Annalen,  1883,  216,  97  ;  1889,  255,  1—142)  that 
aldehydes  condense  with  sodium  succinate  in  the  presence  of  acetic 
anhydride,  giving  substituted  paraconic  and  isocrotonic  acids  : 

ii-ch:o+ch2-co2H    _      r-ch-oh(co2H)-ch2-co 

CHa'COgH         "^  6 — — '  ^ 

R-CHICH-CHg-COjH, 

where  R  is  any  alkyl  or  aryl  radicle. 

The  authors  in  attempting  to  employ  this  method  for  the  synthesis 
of  ^-furfurylidenepropionic  (furfurylwocrotonic)  acid  by  condensing 
furfuraldehyde  with  sodium  succinate  in  presence  of  acetic  anhydride 
found  that  neither  it  nor  furfurylparaconic  acid  is  formed,  but  two 
unex}>ected  derivatives  were  produced,  which  were  isolated  with  con- 
siderable difficulty,  the  yields  being  very  small. 

One  of  these  substances,  which  crystallised  in  dark  orange-coloured 
needles  melting  at  187°,  was  found  to  be  difurfurylideneauccinic 
anhydride,  Cj^HgO^,  and  the  other,  which  separated  in  bright  yellow 
plates  (m.  p.  213°),  was  identified  as  ay-difurfuri/lidenejn'opionic  acid, 
CjgHjQO^.  These  results  indicated  that  two  furfuraldehyde  molecules 
condensed  with  one  molecule  of  sodium  succinate,  and  all  attempts  to 
prepare  the  corresponding  monofurfurylidene  derivatives  failed. 

These  products  may  be  regarded  as  being  produced  from  the  difur- 
furylidene  derivative  in  the  following  manner  : 


C^HsO-CHIC'COsH 
C^HgO-CHli-CO^H 


C^HgO-CHlC'CO^  C^HgO-CHIC-COaH 

m.  p.  187°.  m.  p.  213°. 

The  orange-coloui'od  anhydride  is  decomposed  with  difficulty  by 
sodium  hydroxide,  forming  sodium  dtfurfurylidenesuccinaie ;  the  acid 
is  a  yellow,  crystalline  powder  melting  at  185 — 187°  and  regenerating 
the  anhydride.  The  acid  is  also  converted  into  the  anhydride  on 
gently  warming  with  acetyl  chloride. 

The  anhydride  readily  combines  with  bromine,  yielding  the  well- 
defined  tetrabromide,  aa^fi-tetrabromo-s-difurfuryls^cccinic  anhydride, 
C^HgO-CHBr-CBr-CO.    _         .    .  , ,       „  ,  „.         ,   ,q.o 

C,H30-CHBr.CBr.C0>^'    ^  ^"^^*  ^'^^"^  P"^^'"   ^'^''"^  **   ^^^ 
and  giving  fluorescent  solutions. 
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The  yellow  ay-difurfurylidenepropionic  acid  (m.  p.  213°)  was  obtained 
as  the  sole  crystallisable  product  and  in  larger  yield,  on  using  succinic 
anhydride  as  the  dehydrating  agent  instead  of  acetic  anhydride,  but  in 
all  cases  the  condensation  of  f urfuraldehyde  with  sodium  succinate  was 
accompanied  by  the  formation  of  large  quantities  of  resinous  matter. 

12.  "  The  action  of  heat  on  a-hydroxycarboxylic  acids.    A  prelimin- 

ary note."    By  Henry  Rondel  Le  Sueur. 

The  aldehyde,  CjgHgg-CHO,  which  is  produced  by  heating  a-hydroxy- 
fitearic  acid,  crystallises  from  light  petroleum  in  needles  melting  at  36°, 
and  from  alcohol  in  needles  containing  1  mol.  of  the  solvent  and  melt- 
ing at  52°;  it  forms  a  crystalline  compound  with  sodium  hydrogen 
sulphite,  and  the  oxime  and  semicarhazone  melt  at  89*5°  and  107 — 108° 
respectively. 

The  acid,  C^gHg^'COgH,  obtained  by  oxidising  the  aldehyde  with 
potassium  permanganate,  crystallises  from  light  petroleum  in  long 
needles  melting  at  60 — 61°  ;  the  silver  salt,  C^yHggOoAg,  is  amorphous. 

The  author  is  investigating  the  action  of  heat  on  other  mono-  and 
<ii-basic  a-hydroxy-acids. 

13.  "  The  fusion  of  isopilocarpine  with  caustic  potash.     A  correc- 

tion."   By  Hooper  Albert  Dickinson  Jowett. 

In  a  communication  on  the  constitution  of  pilocarpine  {I'rans., 
1900,  77,  860),  the  author  showed  that  an  acid,  then  regarded  as 
t«obutyric  acid,  was  produced  by  the  fusion  of  isopilocarpine  with 
caustic  potash.  The  existence  of  the  ?i-butyl  group  in  t'sopilocarpine, 
as  proved  by  the  formation  of  a-ethyltricarballylic  acid  from  homo- 
pilopic  acid,  and  the  production  of  w-butyric  acid  by  fusion  of  pilopic 
acid  with  caustic  potash,  however,  rendered  it  probable  that  the  acid 
previously  described  as  jsobutyric  acid  was  really  ?i-butyric  acid.  The 
experiment  has  therefore  been  repeated. 

Ten  grams  of  »«opilocarpine  were  fused  with  100  grams  of  caustic 
potash,  and  the  fatty  acid  separated  in  the  manner  previously 
described  {loc.  cit.).  The  portion  distilling  between  120°  and  160°  was 
collected  and  converted  into  the  calcium  salt  by  neutralisation  with 
calcium  carbonate.  The  acid  was  not  soluble  in  a  small  amount  of 
water,  but  dissolved  almost  completely  in  a  larger  quantity.  The 
calcium  salt,  which  separated  from  the  hot  atjueous  solution  on  con- 
centration, was  collected  while  hot ;  it  formed  white,  pearly  plates, 
which  were  dried  in  the  air  and  analysed  : 

0-1982  lost  00162  U.p  at  150°.     H.p-8-2. 

0-1780    „    001 44  n./)  „  100°.     H30  =  8-l. 

(C^HyO,j)^(/a,H.^O  requires  HyO  =  7-8  per  cent. 
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Calcium  tsobutyrate  crystallises  with  4  molecules  of  water. 
On  warming  an  aqueous  solution  of  the  salt,  saturated  at  0°,  crystals 
separated,  which  redi.ssolved  on  cooling. 

The  silver  salt  was  prepared  and  recrystallised  from  water. 

0-1312  gave  0-0726  Ag.     Ag  =  55-3. 

C^HyOgAg  requires  Ag  =  55  4  per  cent. 

The  volatile  acid  formed  by  the  fusion  of  wopilocarpine  with  caustic 

potash  is  theielore  w-butyric  acid. 


14.  "Organic  derivatives  of  silicon.    Preparation  of  alkylsilicon 
chlorides."     By  Frederic  Stanley  Kipping. 

It  has  been  previously  shown  that  tetra-alkyl  derivatives  of  silicon 
can  be  obtained  by  treating  silicon  tetrachloride  with  alkyl  halides  in 
presence  of  sodium  (Kipping  and  Lloyd,  Trans.,  1901,  79,  449).  The 
investigation  of  silicon  compounds  has  recently  been  resumed  in  con- 
junction with  Mr.  A.  Hunter,  and  attempts  have  been  made  to  pie- 
pare  compounds  of  the  type  SiRjR^R^Cl  with  the  following  results, 

Silicon  tetrachloride  interacts  vigoro  isly  with  an  ethereal  solution 
of  magnesium  ethyl  iodide,  the  product  consisting  of  a  mixture 
of  ethylsilicon  trichloride,  diethylsilicon  dichloride,  triethylsilicon 
chloride,  and  silicon  totraethyl,  the  proportions  of  which  depend 
on  the  relative  quantity  of  the  magnesium  compound  employed. 

Silicon  tetrachloride  also  interacts  very  vigorously  with  an  ethereal 
solution  of  magnesium  ethyl  bromide  ;  when  molecular  proportions  of 
the  two  compounds  are  used,  the  product  contains  a  small  quantity  of 
the  di-  and  tri-ethyl  derivatives,  but  consists  principally  of  ethyl 
silicon  trichloride,  which  can  be  isolated  by  fractional  distillation  and 
has  the  properties  assigned  to  it  by  Ladenburg. 

Ethylsilicon  trichloride  and  an  ethereal  solution  of  magnesium 
phenyl  bromide  interact  very  readily,  and  pJie.nylethylsilicon  dichloride 
can  be  isolated  by  fractional  distillation ;  this  compound  is  a  fuming 
liquid  boiling  at  about  228 — 230°  and  readily  decomposed  by  water, 
giving  an  oil  which  appears  to  be  the  silicoketone,  SiEtPhO. 

Phenylethylsilicon  dichloi'ide  and  an  ethereal  solution  of  magnesium 
propyl  bromide  do  not  give  an  immediate  precipitation  of  magnesium 
salt,  but  on  warming,  a  reaction  occurs  with  the  formation  of  phenyl- 
ethylpropyl silicon  chloride,  which  is  obtained  after  fractional  distillation, 
mixed  apparently  with  unchanged  dichloride,  as  a  colourless  liquid 
boiling  indefinitely  at  about  240°. 

These  and  other  alkyl  derivatives  of  silicon  tetrachloride  are  now 
being  examined,  and,  in  conjunction  with  Dr.  Caven,  analogous  experi- 


IG 

ments  have  been  commenced  with  the  object  of  preparing  mixed  i  ti.^  I 
derivatives  of  phosphorus,  more  especially  compounds  of  the  type 
PORiRg^g  or  PORjEo-OH. 


15.  "Derivatives   of  highly  substituted  anilines."    By  Frederick 
Daniel  Chattaway  and  John  Mello  Wadmore. 

The  authors  described  the  preparation  and  properties  of  a  series  of 
highly  substituted  acyl-  and  chloro-amines  obtained  in  the  course  of 
an  investigation  into  the  phenomena  of  intramolecular  rearrangement 
in  aromatic  amines. 


ERRATUM. 

(Pboc,  1903,  19,  No.  273.) 

Page  282,  line  9  from  bottom, /or  "trialkylhydroxylamines  " 

read  "  trialkyloxamines." 


At  the  next  Meeting,  on  Thursday,  February  4th,  at  8  p.m.,  the 
following  Papers  will  be  communicated : 

"The  tautomeric  character  of  the  acidic  thiocyanates.  A  pre- 
liminary note."     By  R.  E.  Doran. 

"  The  resolution  of  a/?-dihydroxybutyric  acid  into  its  optically 
active  constituents."     By  R.  S.  Morrell  and  E,  K.  Hanson. 
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Vol.  20.  No.  275. 

Thursday,  February  4th,  1904.  Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  F.  G.  Smith,  H.  F.  Knight,  G.  J.  Alderton,  A.  J.  Carrier, 
and  F.  B.  Gatehouse  were  formally  admitted  Fellows  of  the  Society. 

The  President  announced  that  the  Council  had  resolved  that  a 
congratulatory  address  should  be  sent  to  Prof.  Mendeleeff  on  the 
occasion  of  his  70th  birthday  on  Tuesday  next,  February  9th,  a  date 
which  would  also  be  that  of  his  official  retirement,  although  he  would 
actually  remain  at  his  post  for  another  year. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Robert  Bridgett,  M.A.,  B.Sc,  32,  Queen  Anne  Street,  Dunfermline. 
Tom  Sidney  Moore,  B.A.,  B.Sc,  99,  Rann  Street,  Birmingham. 
Clarence  Smith,  D.Sc,  Denmark  Lodge,  Hatcham,  S.E. 
Gerald  Oscar  Morgan-Smith,  The  Studio,  Trowse,  Norwich, 
Reginald  Harry  H.  Stanger,  33,  Ladbroke  Grove,  W. 
John  Weinberg,  Rosa,  United  Provinces,  India. 
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Of  the  foUowiag  papers,  those  marked  *  were  read  : 

*16.    "The     constitution     of    epinephrine."      By    Hooper    Albert 

Dickinson  Jowett. 

"  Epiaephria  "  was  the  name  given  by  Abel  and  Crawford  to  the 
active  principle  of  the  suprarenal  glands,  and  the  substance  is  identical, 
when  pure,  with  the  "adrenalin"  of  Takamine  and  the  "suprarenin" 
of  von  Fiirth.  As  Abel  and  Crawford  were  the  first  to  isolate  the  active 
principle,  although  in  an  impure  condition,  the  author  has  adopted  the 
name  proposed  by  them.  Analysis  and  molecular  weight  determinations 
of  carefully  purified  material  confirmed  the  formula  CgH^gOgN,  first 
produced  by  Aldrich.  In  dilute  acetic  acid  solution,  the  compound 
has  [a]o  -  32-6°. 

On  oxidation  with  potassium  permanganate,  methylamine  and  oxalic 
and  formic  acids  were  formed.  By  fusion  with  potassium  hydroxide,  a 
small  amount  of  a  crystalline  substance  was  obtained  which  gave  the 
protocatechuic  acid  reaction  with  ferric  chloride.  On  methylation  with 
methyl  iodide  and  sodium  in  methyl  alcohol  and  subsequent  oxidation 
with  potassium  permanganate,  trimethylamine  and  veratric  acid  were 
obtained. 

The  bearing  of  these  results  on  the  constitution  of  the  base  was 
discussed,  the  following  alternative  formulae  being  put  forward  : 

OH  OH 


OH  (    \0H 

11  or              I        I 

\/  \/ 

CH-NH-CHg  CH-OH 

6h2-OH  CHg-NH-CHj 

I.  II. 

the  second  of  which  was  considered  the  more  probable. 


*17.  "  Studies  on  the  electrolytic  oxidation  of  phenols.     Parti."   By 
Arthur  George  Perkin  and  Frederick  Mollwo  Perkin. 

When  pyrogallol  was  oxidised  in  neutral  or  slightly  acid  solutions, 
purpurogallin  was  precipitated  in  a  very  pure  condition  as  an  orange- 
red  powder,  the  best  results  being  obtained  with  an  electrolyte  of  15 
per  cent,  sodium  sulphate.  The  iridio-platiuum  anode,  whicli  was 
rotated  during  the  electrolysis,  and  the  leaden  cathodes  were  not  separ- 
ated by  means  of  a  porous  coll.     With  a  current  density  of   2  amperes 
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per  square  decimetre,  the  E.M.F.  was  4*3 — 4-6  volts  (compare  Proc. 
1903,  19,  58). 

When  gallic  acid  was  oxidised  with  an  electrolyte  of  sodium  acetate 
and  acetic  acid,  a  black  or  brown  powder  was  obtained,  which  was 
found  to  be  purpurogallincarboxylic  acid.  In  this  case,  the  current 
conditions  were  practically  the  same  as  in  the  preceding  experiment, 
but  the  anode  and  cathode  were  separated  by  means  of  a  porous  cell. 
The  purpurogallincarboxylic  acid  thus  obtained  is  not  pure,  and  the 
yield  is  very  variable. 

*18.  "Action    of   nitrogen    peroxide    on    1  nitrocamphene."      By 
Martin  Onslow  Forster  and  Frances  Mary  Gore  Micklethwait. 

When  a  current  of  nitrogen  peroxide  is  passed  into  a  chloroform 
solution  of  1 -nitrocamphene  {Trans.,  1901,  79,  644),  the  temperature 
rises,  crystals  separate,  and  the  filtrate  becomes  bluish-green.  The 
nitrosate,  Cj^Hj^OgN,,  thus  produced  to  the  extent  of  24  per  cent.,  is 
very  sparingly  soluble  in  organic  media  and  melts  at  217°,  when  it 
decomposes ;  it  is  probably  bimolecular. 

The  compound,  Q-^QK^^O^^t  obtained  by  the  limited  action  of 
alcoholic  ammonia,  piperidine,  or  potassium  hydroxide  on  the  fore- 
going substance,  is  insoluble  in  dilute  acids  and  alkalis ;  it  crystallises 
from  alcohol  in  transparent  prisms  melting  at  123°,  and  has 
[a]i,  -159-0°. 

By  the  continued  action  of  alcoholic  alkali,  a  green  oil  is  produced 
which  may  also  be  extracted  from  the  bluish-green  chloroform  mother 
liquor  of  the  nitrosate  ;  the  substance  forms  a  brown  solution  in  alkali 
hydroxides,  and  has  not  been  analysed  because  it  decomposes 
spontaneously  when  isolated. 

The  compound,  CjoHj^OjNj,  formed  on  oxidising  with  potassium 
ferricyanide  the  green  oil  dissolved  in  potassium  hydroxide,  crystallises 
from  light  petroleum  in  snow-white  needles  melting  at  85 — 86°.  It 
dissolves  in  sodium  carbonate  and  develops  a  red  coloration  with 
ferric  chloride ;  the  silver,  copper,  and  ammonium  derivatives  have 
been  analysed.  The  6ro7no-derivative,  CiQHj305N2Br,  precipitated 
when  potassium  hypobromite  acts  on  solutions  in  alkali  hydroxides, 
crystallises  from  alcohol  in  colourless  needles  melting  at  157°,  and  has 
[ajo  -  68°.     Alcoholic  potash  regenerates  the  substance  Cj^Hj^OgNg. 

The  compound,  G^^^^O^^r^,  produced  by  the  action  of  potassium 
hypobromite  on  the  green  oil  dissolved  in  potassium  hydroxide, 
crystallises  from  light  petroleum  in  pale  brown  prisms  melting  at  78° ; 
it  has  [ajn  +4-2°. 

Methylaminocampliene,  CjQHjj'NHMe,  was  prepared  by  treating  with 
methyl  iodide  the  benzylidene  derivative   of   the  primary  base,  and 
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hydrolysing  the  product  with  moist  ethyl  acetate  ;  it  boils  at  202 — 
under  756  mm.  pressure,  has  sp.  gr.  0-9171  at  22°,  and  [ajo  +28-7°  in 
absolute  alcohol.     The  platinichloride  melts  and  decomposes  at  214°. 


19.  "  The  taatomeric  character  of  the  acyl  thiocyanates.     A  pre- 
liminary note."     By  Robert  Elliott  Doran. 

In  the  course  of  the  present  investigation  (compare  Dixon,  Trans., 
1901,  79,  543),  it  has  been  established  that  the  tendency  for  acetyl 
thiocyanate  either  to  react  as  such  or  to  behave  as  a  thiocarbimide 
depends  almost  entirely  on  the  temperature,  although  the  tautomeric 
change  is  also  influenced  to  some  extent  by  the  nature  of  the  base  with 
which  the  compound  is  caused  to  interact. 

Thus,  when  aniline  is  employed,  it  is  possible  to  bring  about  the 
changes  indicated  by  either  of  the  following  equations  : 

I.  CHgCO-SCN  +   2Ph]S'H2  =  PhNH-CO-CHg  +  PhNH2,HSCN; 
II.  CHa'CO-NCS  +  PhNHg  =  CS(NHPh)-NH-C0-CH3 ; 
the  first  reaction  takes  place  at   the  ordinary  temperature,  and  the 
second  on  warming. 

By  means  of  the  latter  reaction,  several  new  acetyl ated  thioureas 
have  been  prepared,  together  with  others  (for  example,  acetylthiourea), 
which,  although  previously  described,  have  not  hitherto  been  obtained 
directly  from  the  parent  substance.  The  yields  obtained  with  various 
bases  and  at  different  temperatures  have  also  been  studied. 


20.  "  Resolution  of  a/3-dihydroxybutyric  acid  into  its  optically 
active  constituents."  By  Robert  Selby  Morrell  and  Edward 
Kenneth  Hanson. 

Of  a  series  of  ealts  of  the  active  bases  with  a;8-dihydroxybutyi'ic 
acid,  derived  from  a-crotonic  acid,  the  quinidine  salt  is  the  only  one 
which  admits  of  resolution  into  its  two  active  components,  so  that 
these  can  be  separated  by  crystallisation  from  water.  The  quinidine 
^falt  is  very  sparingly  soluble  in  this  solvent,  and  from  it  the 
/-a/3-dihydroxybutyric  acid  has  been  prepared.  The  free  acid  Las  the 
same  melting  point  as  the  racemic  substance,  but  it  crystallises  in 
six-sided  plates  and  not  in  needles.  Its  specific  rotation  is  — 13*5°, 
this  being  numerically  greater  than  that  of  (^-glyceric  acid,  which  has 
[o]d  +2'U°  (Frankland  and  Frew,  Trans.,  1891,  59,  96),  and 
smaller  than  that  of  Z-^-hydroxybutyric  acid  ([a]i,-24-8°)  (Mac- 
kenzie, Trans.,  19U.'3,  81,  1402).  The  barium  salts  of  the  <l-  and 
/-acids  have  been  prepared,  and  tlie  specific  rotation  of    the  barium 
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Z-salt  is  greater  than  that  of  the  free  acid.  Faber  and  ToUens 
{Ber.,  1899,  32,  2598)  have  described  salts  of  a  dihydroxybutyric 
acid,  obtained,  together  with  tsosaccharic  acid,  by  the  action  of 
lime  water  on  oxycellulose.  The  rotation  of  this  a/J-dihydroxy- 
butyric  acid  is  given  as  +13*7°,  and  it  is  probable  that  this  acid  is 
the  (i-isoraeride,  corresponding  with  the  ^-modification  obtained  from 
a-crotonic  acid. 


21.  "  Aromatic  compounds  obtained  from  the  hydroaromatic  series. 
Part  I.  The  action  of  bromine  on  3  :  5  dichloro-1  : 1-dimethyl- 
A'-'-^-dihydrobenzene."    By  Arthur  William  Crossley. 

Dichloiodimebliyldihydrobenzene,  on  treatment  with  two  molecular 
proportions  of  bromine,  yields  dichlorotribromodimethyltetrahydro- 
benzene,  CgHgClgBrg,  crystallising  in  stout,  prismatic  needles  and 
melting  at  118°  When  heated  to  a  few  degrees  above  its  melting 
point,  this  substance  rapidly  evolves  two  molecular  proportions  of 
hydrogen  bromide, giving  rise  to  3  :  5  dicfUoro-^-bromo-oxylene,  which 
crystallises  in  felted  needles  melting  at  100°.  The  constitution  of  this 
aromatic  compound  has  been  definitely  decided  by  synthesis. 

If,  however,  dichlorodimethyldihydrobenzene  is  treated  with  only 
one  molecular  proportion  of  bromine,  an  unstable  liquid  results,  which, 
on  heating,  loses  hydrogen  bromide,  giving  as  the  main  products 
3  :  5  dichloro-o-xylene  and  3  :5dichloro-Q-bromo-o-xt/lene  (m.  p.  42°). 

On  further  bromination,  both  these  dichlorobromoxylenes  give 
3  -.^dicldoro-i  :  6-dibromo-o-xylene,  crystallising  from  ethyl  acetate  in 
glistening  needles  (m.  p.  233°),  but  they  differ  markedly  in  their  be- 
haviour towards  nitric  acid. 

Thus,  3 : 5-dichloro-4:-bromo-o-xylene,  on  treatment  with  fuming 
nitric  acid,  gives  3  : 5-dichloro-4:-bromoQ-nitro-o-xi/lene,  and  yields 
3  :  6-dichlo7'oi-bromo-o-phthalic  acid  when  oxidised  with  dilute  nitric 
acid  under  pressure,  whereas  under  similar  conditions,  3  :  5-dichloro-6- 
bromo-o-xylene  furnishes  respectively  3  : 5-dichloroA  :  Q-dinitro-o-xyleae 
and  3  :  5-dichloro-6-nitro-o-tolu{c  acid. 


22.  '•  The  action  of  nitrogen  sulphide  on  organic  substances.  Part  I." 
By  Francis  Ernest  Francis  and  Oliver  Charles  Minty  Davis. 

Nitrogen  sulphide  reacts  readily  with  aromatic  aldehydes.  Benz- 
aldehyde  gives  triphenylcyanidin  (cyaphenin)  and  a  small  quantity  of 
lophin,  probably  formed  by  the  reduction  of  the  former  compound  by 
the  sulphur  dioxide  liberated  in  the  reaction.  /?-Tolualdehyde  reacts 
similarly,  giving  the  corresponding  tritolylcyanidin.      Anisaldehyde, 
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howevei',  yields  only  very  small  quantities  of  jp-trimethoxypbenyl- 
cyanidin,  the  main  product  of  the  reaction  being  a  white,  insoluble 
powder,  which  is  at  present  under  investigation. 


23.  "  Dibenzoylchloroimide."    By  Frederick  Daniel  Chattaway. 

The  author  points  out  that  Stieglitz  and  Earle  have  overlooked  his 
paper  {Proc,  1902,  18,  165;  Chem.  Centr.,  1902,  II,  359),  communi- 
cated to  the  Society  on  June  18th,  1902,  which  contains  a  description 
of  the  preparation  and  properties  of  the  diacylchloroimides,  including 
the  dibenzoylchloroimide  again  described  by  these  investigators  (Amer. 
Chem.  J.,  1903,  30,  420).  Stieglitz  and  Earle  state  that,  owing  to 
the  ease  with  which  the  diacylchloroimides  are  hydrolysed,  it  is 
necessary  to  exclude  water  entirely  in  the  preparation  of  these  sub- 
stances. This,  however,  is  contrary  to  the  author's  experience,  for 
the  chloroimides  are  readily  obtained  in  the  presence  of  water  in  the 
manner  indicated  in  the  former  paper  {Proc,  ibid.). 

Dibenzoylchloroimide,  when  pure,  melts  at  89°,  or  three  degrees 
higher  than  the  temperature  given  by  Stieglitz  and  Earle. 

The  diacylchloroimides  are  readily  hydrolysed,  yielding  the  diacyl- 
imides  and  hypochlorous  acid  either  when  left  in  contact  with  water 
or  when  heated  with  this  medium,  but  the  reaction  is  reversible. 


ADDITIONS    TO    THE    LIBRARY. 
I.  Donations. 

Clowes,  Frank,  and  Coleman,  J.  Bernard.  Elementary  practical 
chemistry.  Part  II.  Analytical  chemistry.  4th  ed.  pp.  xvi  +  212. 
ill.     London  1903.  From  the  Authors. 

Dibdin,  W.  J.  The  purification  of  sewage  and  water.  3rd  ed. 
pp.  XXXV +  379.     ill.     London  1903.  From  the  Author. 

Dyer,  Bernard.  Fertilisers  and  feeding  stuffs.  Their  properties 
and  ufce.s.  With  the  full  text  of  the  Fertilisers  and  Feeding  Stuffs 
Act,  1893,  the  regulations  and  forms  of  the  Board  of  Agriculture,  and 
not«>H  on   the  Act  by  A.  J.  David.     4th  ed.     pp.  124.     London  1903. 

From  the  Author. 

Muter,  John.     A  short  manual  of  analytical  chemistry,  qualitative 
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and  quantitative — inorganic  and  organic.  Following  the  course  of 
instruction  given  in  the  laboratories  of  the  South  London  School  of 
Pharmacy.     9th  ed.     pp.  xiv  +  235.     ill.     London  1903. 

From  the  Author. 

New  South  Wales.  Department  of  Mines  and  Agriculture. 
Memoirs  of  the  Geological  Survey.  Geology,  No.  3.  The  kerosene 
shale  deposits  of  N.S.W,  ;  with  maps,  plates,  and  sections.  By  J.  E. 
Came.     Sydney  1903.  From  the  Department. 

Royal  Commission  on  Arsenical  Poisoning.  Reports  of  the  Royal 
Commission  appointed  to  enquire  into  arsenical  poisoning  from  the 
consumption  of  beer  and  other  articles  of  food  and  drink.  4  vols. 
London  1901 — 1903.  From  the  Commission. 

II.  By  Purchase . 

Ahrens,  Felix  B.  Handbuch  der  Elektrochemie.  2  Auflage. 
pp.  x  +  686.     ill.     Stuttgart  1903. 

Benedikt,  Rudolf.  Analyse  der  Fette  und  Wachsarten.  Vierte, 
erweiterte  Auflage,  bearbeitet  von  Ferdinand  Ulzer.  pp.  xii  +  941. 
ill.     Berlin  1903. 

Delbriick,  M.,  und  Schiinfeld,  F.  System  der  naturlichen  Heferein- 
zucht.  Gesammelte  Vortriige  und  Arbeiten.  pp.  viii  +  148.  Berlin 
1903. 

Lunge,  George.  A  theoretical  and  practical  treatise  on  the  manu- 
facture of  sulphuric  acid  and  alkali,  with  the  collateral  branches. 
Vol.  I.  Sulphuric  Acid.  pp.  xxvii  +  1214.  ill.  2  vols.  London 
1903. 


At  the  next  Meeting,  on  Wednesday,  February  17th,  at  5.30  p.m. 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
papers  will  be  communicated : 

*'  Observations  on  some  continuous  intramolecular  and  at  first 
reversible  changes  extended  over  prolonged  periods  of  time."  By 
R.  J.  Friswell. 

"  The  esterification  of  r-mandelic  acid  by  menthol  and  borneol.'' 
By  A.  McKenzie. 
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production  of  cellulose  from  wood,  and  the  chemical  questions  con- 
nected therewith.  He  has  undertaken  the  investigation  of  several 
biological,  physiological,  and  chemical  problems,  the  results  of  one  of 
which  he  published  in  1885  under  the  title  of  the  "  Theory  of  sweet 
ensilage."  He  is  still  engaged  in  research  connected  with  the  growth 
of  trees  and  plants  ;  desires  to  keep  himself  informed  of  the  advance 
in  organic  chemistry  bearing  on  the  subjects  in  which  he  is  interested. 
Fellow  of  the  Linnean  Society. 

J.  Augustus  Voelcker.  C.  F,  Cross. 

Edward  Bevan.  Bernard  Dyer. 

E.  W.  Voelcker. 

Gawler,  Robert, 

3,  South  Yiew  Terrace,  Bennett  Road,  Headingley,  Leeds. 
Assistant  Science  Master  at  the  Technical  School,  Dewsbury.     For 
four   years  a  student   at    the    Yorkshire   College.     Graduated  B.Sc. 
(1900),  Honours  School  of  Chemistry  (1901),  M.Sc.  (1903). 
Arthur  Smithells.  Julius  B.  Cohen. 

H.  M.  Dawson.  Henry  R.  Procter. 

H.  J.  Taylor. 

Glover,  Harry  James, 

33,  Albert  Road,  Stroud  Green,  N. 
Assistant  Science-Master  in  the  Stationers'  Company's  School, 
Hornsey,  N.  Internal  Student  of  the  University  of  London. 
"  Honours  "  courses  in  Chemistry  under  Dr.  Dunn  and  Dr.  Mackenzie 
during  past  four  years.  Assistant-Master,  Stationers'  School, 
1900—1903. 

W.  J.  Stainer.  Alex.  VV.  Bain. 

W.  H.  C.  Jemmett.  Alfred  Greeves. 

Albert  E.  Duiiatan. 

Goodson,  John  Augustus, 

19,  Darnley  Road,  Hackney,  N.E. 
Assistant   Chemist   to    the    Aylesbury    Dairy    Co.      Certificated 
day-student  of  Finsbury  Technical  College.     Matriculated  Student  of 
London  University. 

H.  Droop  Richmond.  John  Castell-Evans. 

R.  Meldola.  Chas.  R.  Darling. 

F.  Southerden. 

Guthrie,  John  Monteath, 

199,  Ferry  Road,  Leith,  N.B. 
Analytical  Chemist.     Studied  Chemistry  in  Edinburgh  School  of 
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Medicine  and  in  Heriot-Watt  College,  Edinburgh.  Assistant  to  the 
City  Analyst,  Edinburgh,  for  over  four  years,  being  head  assistant 
for  over  a  year.  Assistant  Chemist  to  the  Distillers*  Co.,  Ltd., 
for  two  years,  and  Assistant  Chemist  to  Wm.  Younger  and  Co., 
Brewers,  Edinburgh,  for  three  years. 

J.  Falconer  King.  Hugh  Marshall. 

John  E.  Mackenzie.  John  S.  Ford. 

Geoo'ge  Young. 

Guttmann,  Leo  Prank, 

18,  Aberdare  Gardens,  London,  N.W. 
Research  Chemist.     Ph.D.  Heidelberg.     A.LC,  A.C.G.L     Author 
of    "  Percentage   Tables   for    Elementary   Analysis "    (about    to    be 
published  in  thi-ee  languages). 

Oscar  Guttmann.  Gerald  T.  Moody. 

William  Ramsay.  J.  Lewkowitsch. 

Henry  E.  Armstrong.  Otto  Hehner. 

Hoit,  Alfred  Henry, 

4,  Montgomerie  Road,  Southsea. 
Chemist.     Pharmaceutical  Chemist.    A  student  of  Mr.  W.  Watson- 
Will,    F.C.S.     Chemist    and    Manager   to    Messrs.    Timothy   White 
Company,  Manufacturing  Chemists  and  Wholesale  Druggists,   Ports- 
mouth. 

W.  Watson-Will.  Thos.  H.  Moore. 

Thos.  Tyrer.  Peter  MacEwmi. 

Frederick  B.  Power. 


McCourt,  Cyril  Douglas, 

52,  Victoria  Rd.,  Clapham,  S.W. 
Research  Chemist  to  The  Morgan  Crucible  Co.,  Ltd.,   Battersea, 
London.     Obtained  the  diploma  of  Associate  of  the  City  and  Guilds 
of  London  Institute  at  the  termination  of  a  three  years'  course  of 
Chemistry  at  the  Central  Technical  College,  South  Kensington. 
Henry  E.  Armstrong.  William  A.  Davis. 

Gerald  'J'.  Moody.  T.  M.  Lowry. 

William  Robertson. 

Mears,  Francis  D'Oyley,  jun, 

4,  Nyanzd  Terrace,  Swansea. 
Brewer's  Cliemist.     Student  at  Swansea  Technical  College  for  three 
years.     Previously   privately   and  since  in  Brewery  Laboratory.     I 


29 

desire  to  become  a  Fellow  of  the  Chemical  Society  to   further  my 
knowledge  by  attending  lectures  and  obtaining  Journal. 

Clarence  A.  Seyler.  Stanley  J.  Peachey. 

William  J.  Pope.  W.  A.  Way  land. 

Arthur  R.  Ling. 

Middleditch,  Bernard, 

Wcodcroft,  Harrow-on-the-Hill. 
Chemistry  Master,  Harrow  School.     B.A.  of  Jesus  College,  Cam- 
bridge. 

John  Talbot.  M.  M.  Pattison  Muir. 

B.  P.  Lascelles.  R.  S.  Morrell. 

S.  Buhemann. 

Murray,  Benjamin  L., 

19,  University  Place,  New  York  City. 
Chemist.     Have  taken  following  degrees  at  Univ.  of  Michigan  at 
Ann  Arbor,   Ph.C,  1891  ;  B.S.  (Chem.),  1896  ;  B.S.  (Pharm.),  1897. 
Engaged  as  Chemist  at  State  and  National  Agl.  Exper.  Station  at 
Geneva,  N.Y.,  1891 — 1894.     Seven  years  as  chemist  for   Merck  and 
o.,  American  branch  of  E.  Merck,  of  Darmstadt,  Germany. 
Albert  B.  Prescott.  Marston  Taylor  Bogert. 

Otis  C.  Johnson.  C.  F.  Chandler. 

Clifford  Richardson. 

Patterson,  Thomas  Stewart, 
Lyddon  Hall,  Leeds. 
Assistant  Lecturer  and  Demonstrator  in  Chemistry  at  the  Yorkshire 
College,  Leeds.  Lecturer  in  Chemistry  in  the  Victoria  University. 
Ph.D.  (Heidelberg).  Late  Priestley  Scholar  at  Mason  College,  Bir- 
mingham. Author  or  joint  author  of  the  following  papers  : — "  lodoso- 
and  lodoxy-benzaldehydes "  (Trans.,  1898);  "Mono-,  Di-,  and  Tri- 
chloracetyl  Methylic  and  Ethylic  Glycerates  and  Tartrates  "  (Trans., 
1898);  "Acetyl  and  Phenacetyl  Derivatives  of  Diethyl  Tartrate" 
(Travis.,  1900) ;  "  Preparation  of  Esters  from  other  Esters  of  the  same 
Acid"  (Trans.,  1901);  "Influence  of  Solvents  on  the  Rotation  of 
Optically  Active  Compounds,  Part  I "  (Trans.,  1901) ;  Part  II 
(Trans.,  1901);  Part  111  (Trans.,  1902);  Part  IV  (Trans.,  1902); 
"  Modified  Forms  of  Thermo-Regulator  and  Adapter  for  Vacuum 
Distillation,"  J.S.C.L,  1902. 

Arthur  Smithells.  J.  B.  Cohen. 

Percy  F.  Frankland.  A.  G.  Green. 

G.  G.  Henderson.  A.  G.  Perkin. 

T.  L.  Patterson.  H.  M.  Dawson. 

C.  F.  Baker. 
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Prentice,  Bertram, 

Royal  Technical  Institute,  Salford. 
Head  of  the  Chemistry  Department,  Roy.  Technical  Inst.,  Sal- 
ford.  Graduated  Ph.D.  (Munich)  in  1895,  and  D.Sc.  (Edinburgh) 
in  1902.  Published  papers  on  "  Some  Derivatives  of  Dimethylacrylic 
Acid  "  {AnncUen,  292,  272),  and  on  '•  Pulegone,"  in  Ber.  der  deutsch. 
Ckem.  Ges.,  29,  1078. 

W.  H.  Perkin,  jun.  Francis  Jones. 

G.  H.  Bailey.  George  Young. 

Jas.  R.  Appleyard. 


Sen,  Jatindranath, 

71,  Cathedral  Mission  Lane,  Calcutta,  India. 
Student  of  Chemistry.  M.A.  Calcutta  (1899).  Premchand  Roy- 
chand  Studentship  (Research).  Two  papers  : — "  Tiber  die  Zersetzung 
der  Merkurammoniumsalze  unter  dem  Einfluss  der  Warme,"  Zeit. 
anorg.  Chem.,  Bd.  33,  (1902),  S.  198.  ''Decomposition  of  Mercurous 
Nitrite  by  Heat,"  by  Dr.  P.  C.  Ray  and  Jatindranath  Sen,  Journ. 
Chem.  Soc.,  Trans.,  Vol.  83,  (1903),  P.  491. 

William  Tate.  H.  E.  Stapleton. 

P.  C.  Ray.  Alex.  Pedler. 

Chuni  lal  Bose. 


Shrubsole,  Alfred, 

91,  Holyhead  Road,  Coventry. 
Analytical  Chemist.  Major  Qualification  of  Pharmaceutical  Society 
of  Great  Britain.  Student  in  Chemistry  for  18  months  at  the 
Liverpool  School  of  Pharmacy  under  the  late  J.  S.  Ward,  Esq.,  F.C.S. 
Studied  for  4  months  at  the  Central  School  of  Chemistry,  London, 
under  the  late  J.  Woodland,  Esq.,  F.C.S.,  F.L.S.  Have  worked 
specially  in  Coal  and  Fuel  Analysis,  Drugs  and  Commercial  Chemicals  ; 
and  for  the  last  18  months  as  Assistant  Analyst,  under  H.  W.  Jones, 
Esq.,  F.C.S.,  in  the  laboratories  of  Messrs.  Wyley't^,  Ltd.,  Coventry. 
Am  anxious  to  receive  current  literature  of  the  Society. 

W.  F.  Wyley.  W.  F.  J.  Shepheard. 

H.  W.  Jones.  John  Bairstow. 

W.  F.  Lowe. 


Siau,  Raymond  Louis, 

15,  Merridale  Lane,  Wolverhampton. 
Chemist   to  a  Brewing  Company.     Lond.   matric.  1886.     Student 
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R.  C.  Science,  1888—9.  Assistant  to  F.  W.  Pavy,  F.R.S.,  1890—1903. 
Contributions  with  F.  W.  Pavy  to  tlie  Journal  of  Physiology. 

W.  D.  Halliburton.  Julian  L.  Raker. 

Adrian  J.  Brown.  M.  0.  Forster. 

Arthur  R.  Ling.  G.  T.  Morgan. 


Smith,  Samuel  John, 

41,  Grafton  Street,  Dublin. 
Pharmaceutical  Chemist  and   Lecturer  on  Chemistry  (private).     I 
desire  admission  to  the  Society  in  order  to   follow  the  modern  de- 
velopments of  chemistry. 

Chas.  R.  C.  Tichborne.  James  S.  Ashe. 

Jos.  F.  Burnett.  Harold  W.  Harrie. 

Tko8.   Tyrtr, 


Stevenson,  Henry  Ernest, 

"  Avondale,"  Ditton  Hill,  Surrey. 
Manufacturing  Chemist.  Five  years'  private  training  prior  to 
1879.  From  1880  to  1894  a  partner  in  the  firm  of  Fletcher.  Fletcher 
and  Stevenson,  Manufacturing  Chemists,  HoUoway,  N.  Subsequently 
principal  of  H.  E.  Stevenson  and  Co.,  now  incorporated  into  that  of 
Baiss  Brothers  and  Stevenson,  Limited  (established  prior  to  1833), 
Manufacturing  Chemists,  Jewry  Street,  E.G.,  of  which  Company  I  am 
Managing  Director. 

David  Howard.  Chas.  Umney, 

D.  Lloyd  Howard.  John  C.  Umney. 

Wm.  Chattaway. 


Streatfeild,  Frederick  Henry, 

9,  Crescent  Road,  South  Tottenham,  N. 
Senior  Demonstrator  and  Assistant  Lecturer  at  the  West  Ham 
Municipal  Technical  Institute.  Cei'tificated  City  and  Guilds  Technical 
College,  Finsbury.  Two  years  Research  Assistant  to  Prof.  R.  Meldola, 
F.R.S.  Co-author,  with  Prof.  Meldola,  of  a  paper  on  "  Phenol  Deriva- 
tives," published  in  the  Journal  of  the  Chemical  Society.  Six  years 
Senior  Demonstrator  and  Assistant  Lecturer  in  Chemistry  at  the  West 
Ham  Municipal  Technical  Institute.  Recognised  Teacher  of  the 
London  University. 

Harold  A.  Auden.  Gerald  T.  Moody. 

R.  Meldola.  H.  Harding. 

F.  Southerden.  William  A.  Davie. 
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Thompson,  Charles  Herbert, 

Hillcroft,  Amblecote,  Stourbridge. 
Chemist.  After  going  through  courses  of  Organic  and  Inorganic 
Chemistry  and  the  usual  Analytical  Work,  I  have  during  the  last  ten 
years  been  engaged  in  Ceramic  Chemistry  and  the  study  of  the  pro- 
duction of  coloured  glass  with  a  view  to  produce  compounds  of  any 
desired  colour  and  coefficient  of  expansion,  and  I  am  at  present  engaged 
in  this  work.  I  have  worked  at  this  special  branch  of  Chemistry  in 
England  and  under  Monsieur  Oton.  Isbecque,  of  Charleroi,  and  Floreffe 
in  Belgium.  Also  under  other  continental  Chemists,  and  particularly 
under  the  systems  of  M.  Loon  Apperb  and  M.  Jules  Henrivaux,  of 
Paris,  France. 

William  Thomson.  J.  Carter  Bell. 

William  J.  Pope.  C.  Estcourt. 

Edgar  Neuman.  T.  Fairley. 

Thompson,  Hubert, 

Agricultural  College,  Holmes  Chapel,  Cheshire. 
Lecturer  in  Chemistry  and  Analyst  at  the  above.  Lecturer  in 
Chemistry  during  the  past  12  months  at  the  Cheshire  Agricultural 
College  ;  4  years  as  student  at  the  Yorkshire  College,  obtaining  the 
Degree  of  B.Sc.  in  1902,  Chemistry  being  one  of  the  subjects  of  exam- 
ination. 

Arthur  Smithells.  H,  M.  Dawson. 

Julius  B.  Cohen.  C.  E.  Womersley. 

W.  Lowson.  A.  Peacock. 

Tingle,  Alfred, 

Imperial  Provincial  College  of  Shantung,  Chinaufu,  Shantung, 
China. 
Professor  of  Chemistry.  B.Sc.  (Aberdeen  and  London),  Ph.D.  (Penn- 
sylvania). Publications: — Amer.  Chem.  Jour.,  25,  144;  24,  276; 
24,  45;  23,  214;  21,  238  (two  latter  in  conjunction  with  J.  B. 
Tingle);  J.  Aimr.  Chem.  Soc,  1899,  792  ;  Jour.  Soc.  Chem.  Ind.  (in 
conjunction  with  W.  Morrison),  22,  730 ;  Trans.  Chem.  Soc.  Lond. 
<in  conjunction  with  F.  K.  Japp,  F.R.S.),  1897,  1138. 

J.  Bishop  Tingle.  G.  D.  Lander. 

F.  R.  Japp.  ir.  Carleton  Williams. 

George  Young. 

Underhill,  William  Wood, 

10,  llartham  Road,  llolloway,  N. 
Scienco  Master,  Higher  Grade   School,    Seven   Sisters   Road,    N., 
teaching  Chemistry  and   Physics.     Associate  of  the  College  of  Pre- 
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ceptors.  Queen's  Prize  for  Practical  Chemistry,  1896.  Seven  years 
engaged  in  teaching  Chemistry.  For  3  years  a  student  under  Dr. 
J.  T.  Hewitt,  For  the  last  3  years  in  sole  charge  of  a  Chemical 
Laboratory.  The  use  of  the  Society's  Library  and  the  Journal  would 
be  an  invaluable  assistance  to  me  professionally. 

Edgar  E.  Horwill.  J.  T.  Hewitt. 

A.  J.  Hydei'.  James  //.  Gardiner. 

Chas.  T.  F.  Watts. 


Walling,  Leon  Edward, 

43,  Union  lid.,  Kotherhithe. 
Certificated  Teacher.  Besides  four  years  at  Day  and  Evening 
Classes  in  Elementary  Work,  I  have  worked  for  two  years  as  a 
student  under  W.  T.  Boone,  Esq.,  at  Cheltenham  Training  College,  and 
a  fuither  two  years  under  Dr.  Lapworth  at  Goldsmiths'  Institute, 
New  Ci'oss. 

A,  Lapwortb.  A.  W.  Harvey. 

A.  C.  0.  Hann.  Will.  T.  Boone. 

A.  II.  Coote. 


Watt,  Francis  Langston, 

111,  Lauderdale  Mns.,  L^uderdale  Rd.,  Maida  Vale,  W. 
Analytical   Chemi-t.     I  am  an  Associate  of  the  Royal  College  of 
Science    (in   Chemistry),   and    studied    Chemistry   also    at   Technical 
College,  Sydney,  New  South  Wales.     I  am  now  studying  the  analysis 
of  Foods  and  Drugs  in  the  laboratory  of  Mr.  A.  C.  Chapman,  F.I.C. 
Alfred  C.  Chapman.  James  C.  Philip. 

Chapman  Jones.  F.  Guy  Stirling  Baker. 

Fredk.  T.  Harry. 


Whiteley,  Charles  Edward, 

9,  Abyssinia  Grove,  Leeds. 
Demonstrator  of  Chemistry.  Student  of  the  Yorkshire  College, 
1896 — 1902.  Demonstrator  in  same  Institution,  1902 —  .  Pub- 
lished with  Dr.  Cohen  under  his  guidance,  "  Experiments  on  the  pro- 
duction of  optically  active  compounds  from  inactive  substances"  in 
/.  C.  S.  IVans.,  1901,  Vol.  79.  At  present  engaged  in  research 
work  with  Prof.  Smithells. 

Arthur  Smithells.  A.  G.  Perkin. 

J.  B.  Cohen.  H.  M.  Dawson. 

W.  Lowson.  A.  B.  Steven. 
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Woodcock,  William  Henry, 

10,  Chesson  Road,  W.  Kensington,  W. 
Analytical  Chemist.     For  the  last  nine  years  have  been  assistant  to 
Bertram  Blount,  E?q. 

Bertram  Blount.  Patrick  H.  Kirkaldy. 

Herbert  Jackson.  D.  Northall  Laurie. 

R.  Curling  Styles. 


The  following  Certificates  were  authorised  for  presentation  to  ballot 
by  the  Council  under  Bye-Law  I.  (3)  : 

Ghose,  Anu, 

42,  Shambazar  Street,  Calcutta,  India. 
Aiialytical  Chemist  and  Assayer  to  Messieurs  Jambon  &  Cie.,  Man- 
ganese Mines^  C.P.,  and  Copper  Mines,  Bengal.  Demonstrator  of 
Chemistry  for  three  years  in  St.  Xavier's  College,  Calcutta.  Some- 
time Assistant  Chemist,  Economic  Laboratory,  Indian  Museum. 
Author  of  an  investigation  on  Asphodelus  tenuifolius,  published  as  an 
"  Agricultural  Ledger  "  by  the  Government  of  India. 

David  Hooper.  Alexander  Pedler. 

Montgomery,  Jack  Percival, 

Agricultural  College,  Starkville,  Miss.,  U.S.A. 
Assistant  Prof,  of  Chemistry,  A.V.M.  College  of  Miss.  ;  also 
Assistant  State  Chemist  of  Mississipi.  Author  of  "  Some  New  Com- 
pounds of  Urea  with  Acids  and  Salts."  The  above  served  for  Dis- 
sertation for  the  Doctorate  of  Philosophy  of  the  University  of  Va., 
the  investigation  being  original.  Graduate  student  at  University  of 
Va.,  for  two  years.  Formerly  Teacher  of  Natural  Science,  Birmingham 
High  School,  at  Birmingham,  Ala.,  and  Assistant  Chemist  of  Re- 
public Iron  and  Steel  Co.,  at  same  place.  Present  position,  as  above, 
since  September,  1902. 

J.  W.  Mallet.  J.  P.  Venahle. 

F.  P.  DunningtoD.  Chas.  liaskerville. 
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Wednesday,  February  17th,  1904.  Professor  W.  A.  Tilden,  D.Sc., 
F.R.S.,  President,  in  the  Chair. 

Mr.  E.  R.  Bugge  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

William  Barbour,  M.A.,  B.Sc,  Grove  Villa,  Waltham  Cross. 

E,.  H.  Durward  Benn,  Westmount,  Montreal,  Canada. 

Ellis  Clayton,  6,  Spring  Hurst  Road,  Saltaire. 

Percy  Kent  Le  May,  6,  Lothair  Villas,  Hatfield,  Herts. 

Franklin  E.  Robertson,  Harders  Road,  Peckham,  S.E. 

Thomas  G.  Shacklady,  Addiscombe  Villas,  Cliffe-at-Hoo,  Kent. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council  : 

As  Treasurer  :  Dr.  A.   Scott,  F.R.S.,  vice  Dr.  H.  T.  Brown,  F.R.S. 

As  Secretary  :  Dr.  M.  0.  Forster,  vice  Dr.  A.  Scott,  F.R.S. 

As  Vice-Presidents:  Dr.  H.  T.  Brown,  F.R.S.,  and  Prof.  H.  B. 
Dixon,  F.R.S.,  vice  Prof.  H.  McLeod,  F.R.S.,  and  Prof.  H.  A.  Miers, 
F.R.S. 

As  Ordinary   Members  of  Council  :  Dr.  Bernard  Dyer,  Mr.  A.  D. 
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Hal],  Dr.  A.  Lapworth,  Prof.  J.  M.  Thomson,  F.R.S.,  vice  Dr.  M.  0. 
Forster,  Mr.  S.  U.  Pickering,  F.R.S.,  Dr.  J.  A.  Voelcker,  and  Prof. 
J.  Walker,  F.R.S. 

Dr.  L.  T.  Thorne,  Dr.  G.  T.  Moody,  and  Dr.  J.  Wade  were  elected 
to  audit  the  Society's  accounts. 

A  ballot  for  the  election  of   B'ellows   was  held,  and  the  folio mng 
were  subsequently  declared  duly  elected  ; 


John  Prest  Ackroyd,  B.Sc. 

Allan  Baguley,  B.Sc. 

Charles  Thomas  Bennett. 

Alick  Cole  Benson. 

George  Edward  P.  Broderick,  B.  Sc. 

Alfred  Denys  Cowper. 

Julien  Drugman,  Ph.D. 

Nevil  Norton  Evans. 

James  Rocheid  Forrest. 

George  Fry. 

Robert  Gawler,  M.  Sc. 

Anu  Ghose. 

Harry  James  Glover. 

John  Augustus  Goodson. 

John  Monteath  Guthrie. 

Leo  Frank  Gutlmann,  Ph.D. 

Alfred  Henry  Hoit. 

Cyril  Douglas  McCourt. 

Francis  D'Oyley  Mears,  Jun. 


Bernard  Middleditch,  B.A. 
Jack  Percival  Montgomery. 
Benjauiin  L.  Murray,  B.S. 
Thomas  S.  Patterson,  Ph.D. 
Bertram  Prentice,  Ph.D.,  D.Sc. 
Jatindranath  Sen,  M.A. 
Alfred  Shrubsole. 
Raymond  Louis  Siau. 
Samuel  John  Smith. 
Henry  Ernest  Stevenson. 
Frederick  Henry  Streatfeild. 
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Of  the  following  papers,  those  marked  *  were  read 


*24.  "  Observations  on  some  intramolecular  and  originally  rever- 
sible changes  extending  over  prolonged  periods  of  time."  By 
Richard  John  Friswell. 

The  question  of  the  limitation  of  chemical  action  to  a  certain  range 
of  temperature  was  discussed  in  the  light  of  W.  R.  Grove's  experiments 
on  the  dissociation  of  water  by  heat,  described  in  the  Bakt-rian  Lec- 
ture {Phil.  Trans. t  1847,  137,  1),  and  of  recent  experiments  at  very  low 
temperatures,  and  it  was  pointed  out  that,  as  a  rule,  reactions  are 
hastened  by  elevation  of  temperature,  and  hence  their  course  has  been 
less  studied  than  their  products. 

Reference  was  made  to  V.  Meyer's  labile  hydrogen  atom,  and  some 
results  obtained  by  the  author  and  A.  G.  Green  (JVans.,  1885,  47,  917; 
1886,  49,  740)  were  discussed.  It  is  suggested  (1)  that  the  labile 
condition  is  not  confined  to  hydrogen,  (2)  that  the  constitution  of  a 
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compound  is  only  relative  and  exists  only  so  long  as  the  substance  is 
submitted  to  a  certain  definite  stress,  (3)  that  different  stresses  develop 
dissimilar  constitutions,  and  that  therefore  the  constitution  of  a 
compound  depends  on  its  environment. 

Experiments  on  the  changes  occurring  during  very  long  periods  of 
time  were  described,  these  consisting  in  the  slow  appropriation  by  amino- 
azobenzene  base  from  a  solution  of  aniline  hydrochloride  of  sufficient 
hydrochloric  acid  to  saturate  itself;  this  reaction  was  shown  to  occur 
even  in  the  presence  of  much  free  aniline,  and  the  variations  due  to 
changes  of  temperature  wei'e  described. 

These  and  analogous  experiments  are  held  to  justify  the  arguments 
as  to  the  effects  of  stress  on  the  successive  disruption  of  the  molecules 
of  aniline  hydrochloride  and    aminoazobenzene  hydrochloride. 

Preparations  illustrating  the  above-described  experiments  were 
exhibited. 

Discussion. 

Dr.  MoiiGAN  suggested  that  the  interaction  occurring  between 
aniline  hydrochloride  and  aminoazobenzene  might  be  explained  in 
terms  of  the  ordinary  theories  of  chemical  equilibrium. 

Aniline  hydrochloride,  in  aqueous  ,  solution,  undergoes  dissoci- 
ation, and  attains  a  state  of  equilibrium  which  may  be  repre- 
sented approximately  by  the  equation  CgH^'NHjCl'^CgHj'NHg  +  HCl. 
This  equilibrium  is  disturbed  by  the  introduction  of  aminoazobenzene, 
because  this  base  forms  a  sparingly  soluble  hydrochloride  and  thus 
gradually  abstracts  the  free  acid  from  the  solution.  Excess  of  aniline 
liinders  this  change  owing  to  the  fact  that,  being  itself  a  product  of 
tlie  dissociation  of  the  soluble  hydrochloride,  it  reverses  the  foregoing 
balanced  reaction,  in  accordance  with  the  law  of  mass  action,  thereby 
decreasing  the  amount  of  available  hydrochloric  acid. 

Dr.  Hewitt  asked  whether  the  proof  of  the  existence  of  adiazonium 
salt  in  an  acid  solution  of  diazoaminobenzene  during  the  period  of 
isomerisation  to  aminoazobenzene  did  not  depend  on  the  coupling 
properties  of  such  a  solution  ;  if  so,  the  demonstration  is  not  con- 
tlusive,  since  it  has  been  known  for  years  that  diazoamino-compounds 
couple  with  phenols  even  in  the  absence  of  acids.  One  of  the  earliest 
known  cases  of  this  reaction  was  discovered  by  Heumann  and 
(Economides,  who  obtained  benzeneazophenol  from  diazoaminobenzene 
and  phenol  {Ber.,  1887,  20,  372). 

In  reply  to  Dr.  Hewitt,  Mr,  Friswell  said  that  a  full  account  of 
the  evidence  for  the  presence  of  diazobenzene  chloride  in  the  solution 
(luring  the  conversion  of  the  diazoaminobenzene  into  aminoazobenzene 
would  be  found  in  the  papers  published  in  conjunction  with  Prof. 
A.  G.  Green  {loc.  cit.).     Shortly,  it  consisted  in  treating  the  separated 
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solution    with    phenols  and   amines,  whereby   known    azo-dyes   were 
produced  and  identified. 

In  reply  to  Dr.  Morgan,  he  had  no  objection  to  make  to  the  ex- 
planation based  on  the  suggested  tendency  to  dissociation  of  aniline 
hydrochloride  in  aqueous  solution.  He  had  endeavoured  to  overcome 
this  tendency  by  the  addition  of  free  aniline,  but  this  only  delayed 
the  abstraction  of  the  acid  by  the  arainoazo-base,  and,  in  his  opinion, 
furnished  additional  evidence  in  favour  of  the  stress  hypothesis  which 
he  had  advocated. 


*25.  "Note    on    a   magnesium    oxybromide."     By 
George  William  Fraser  Holroyd. 

An  ethereal  solution  of  magnesium  phenyl  bromide,  obtained  by 
Grignard's  method  {Ann.  Chim.  Fhys.,  1901,  24,  437),  when  saturated 
with  acetylene  and  left  in  a  stoppered  vessel  for  several  days,  deposited 
clear,  colourless  crystals  having  the  form  either  of  octohedra  or  of 
combinations  of  the  octohedron  and  cube.  The  yield  of  crystals  was 
about  4  grams  from  50  grams  of  bromobenzene. 

The  volume  of  the  solution  before  passing  the  acetylene  was  220  c.c, 
and  52  grams  of  bromobenzene  were  employed.  The  acetylene,  dried 
with  phosphorus  pentoxide,  was  passed  through  successive  portions  of 
30  c.c.  of  this  solution,  the  current  of  gas  being  continued  for  about 
4  hours,  and  the  flasks  being  kept  for  2  or  3  days  or  longer  before 
removing  the  crystals  which  are  gradually  deposited.  The  ethereal 
solution  diminished  to  about  two-thirds  of  its  original  volume  during 
the  saturation  with  acetylene. 

The  crystals,  which  vary  considerably  in  size  when  obtained  from 
distinct  preparations,  are  hygroscopic  and  very  soft ;  they  were  not 
recrystallised  for  analysis,  but  rapidly  dried  on  filter  paper,  scraped 
with  a  sharp  nickel  spatula,  and  analysed  as  quickly  as  possible. 

0-1037  gave  0-1291  AgBr.      Br  =  53-00. 
0-0894     „     0-048  MgSO^.    Mg=  10-86. 

C8H2i0.5Br3Mg2  requires  Br  =  52-86  ;  j\rg=  1049  per  cent. 

The  substance  is  decomposed  by  water,  heat  being  generated  during 
the  reaction ;  magnesium  hydroxide  is  precipitated,  and  ether  is 
set  free. 

The  ether  was  estimated  by  introducing  a  crystal  into  a  eudiometer 
standing  over  mercury  ;  dry  oxygen  and  two  drops  of  water  were 
then  added  successively,  the  apparatus  was  surrounded  by  a  steam  jacket 
and  an  electric  spark  passed  through  the  gaseous  mixture.  The  carbon 
(liozide  produced  was  measured  by  caustic  potash  absorption,  after 
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decomposing  any  magnesium  carbonate  present  by  the  addition  of 
three  drops  of  dilute  sulphuric  acid. 

0-0221  gave  8-44  c.c.  COg ;  Mg2Br3,C8H2i03  requires  8-73  c.c.  COg. 
Oxygen  used  =13-34  c.c. ;  MgoBrg.CgHgiO.^  requires  13"1  c.c.  oxygen. 

The  analyses  point  to  the  formula  Mg2Br3*OH,2(C2H5)20,  and  the 
substance  doubtless  owes  its  origin  to  the  action  of  small  quantities  of 
water  on  the  magnesium  phenyl  bromide,  CgH^MgBr  +  HgO  =  C^Hg -+- 
MgBr'OH,  the  magnesium  oxybromide  then  combining  with  ether  and 
magnesium  bromide ;  the  latter  is  always  a  by-product  of  the  action  of 
biomobenzene  on  magnesium  in  ethereal  solution,  the  acetylene  serving 
merely  to  evaporate  the  ether. 

Zelinsky  (Chem.  Centr.,  1903,  ii,  277),  by  the  interaction  of  magnes- 
ium, iodine,  and  ether,  obtained  a  compound  to  which  he  assigns  the 
formula 

and  the  compounds  MgBr2,3(C2H5)20,  and  MgBr^jiC.y^r)^'^'  ^^"^®  ^^^° 
been  produced.  Zelinsky  considers  that  these  com[)Ounds  play  the 
role  of  catalysts  in  the  formation  of  the  mixed  organo-magnesium 
compounds.  The  compound  obtained  by  the  author  is  evidently  related 
to  these  products,  and  should  perhaps  be  represented  by  the  formula 


*26.  "The  arrangement  in  space  of  the  groups  combined  with  the 
tervalent  nitrogen  atom."  By  Frederic  Stanley  Kipping  and 
Arthur  Henry  Salway. 

The  Hantzsch  and  Werner  hypothesis  regarding  the  tervalent 
nitrogen  atom  indicates  the  existence  of  enantiomorphously  related 
isomerides  in  compounds  of  the  type  NRjIl2^3>  ^'^^  ^^^  of  ^^®  objects 
of  this  investigation  was  either  to  isolate,  if  possible,  such  isomerides 
or  to  demonstrate  their  non-existence. 

Since  an  externally  compensated  acid  chloride  may  be  used  for  the 
detection  of  asymmetry  in  bases  where  the  asymmetry  is  due  to  a 
carbon  atom  (Kipping  and  Hall,  Trans.,  1901,  79,  444),  it  seemed 
probable  that,  if  tervalent  nitrogen  compounds  were  asymmetrical, 
their  asymmetry  could  be  detected  in  like  manner,  but  no  evidence 
of  the  existence  of  isomerides  was  obtained  on  examining  the  products 
of  the  interaction  of  (/^-benzylmethylacetyl  chloride  with  methylaniline, 
^^-toluidine,   benzylaniline,    and    phenylhydrazine.      p-Toluidine    and 
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benzylaniiine  also  gave  negative  results  with  optically  active  benzyl- 
methylacetyl  chloride.  Although  the  introduction  of  one  centre  of 
josymmetry  failed  to  afford  separable  isomerides,  it  seemed  highly 
probable  that  the  introduction  of  a  second  centre  of  asymmetry  would 
give  a  satisfactory  result  if  enantiomorphously  related  derivatives  of 
tervalent  nitrogen  were  really  capable  of  existence.  The  products 
from  cf-benzylmethylacetyl  chloride  and  ^-menthylamine,  <Z-hydrind- 
amine,  ^methylhydrindamine,  and  ^phenylethylamiue,  however,  re- 
tained their  uniform  character  after  fractional  crystallisation.  These 
results  indicate  that  the  three  radicles,  together  with  the  tervalent 
uiti"Ogen  itself,  are  situated  in  one  plane ;  that  two  of  the  radicles  are 
symmetrically  arranged  with  respect  to  the  third,  and  that  in  all 
probability  this  is  true  of  any  two,  that  is  to  say  the  whole  arrange- 
ment is  the  most  symmetrical  one  possible. 

The  substituted  amides  derived  from  the  interaction  of  benzjl- 
methylacetyl  chloride  and  the  foregoing  inactive  and  active  bases 
were  described. 

Assuming  that  the  isomerism  of  the  syn-  and  anti-forms  of  oximes 

is   structural   and   represented    by   the    formuh«    p  ^CINOH    and 

-^  "x*C<C  •  ,  the  latter  structure,  since  it  contains  an  asymmetric 
r*i  O 

carbon  atom,  should  exist  in  enantiomorphously  related  forms,  and 
the  introduction  of  an  optically  active  acid  chloride  should  produce 
two  non-enantiomorphously  related  separable  isomerides.  The  action 
of  benzylmethylacetyl  chloride  on  benzoinoxime  was  studied,  but 
instead  of  the  desired  acyl  derivative,  the  following  products  were 
obtained :  benzil,  benzoin,  benzaldehyde,  benzonitrile,  ammonium 
chloride,  hydrogen  chloride,  and  benzylmethylacetic  acid,  together 
with  a  compound  melting  at  126°.  Attempts  to  obtain  a  benzyl- 
methylacetyl derivative  from  a-benzaldoxime  were  also  unsuccessful, 
decomposition  taking  place  with  the  formation  of  benzonitrile. 

Benzoyl  chloride  interacts  normally  with  benzoinoxime,  giving 
henzoinoxime  benzoute,  CHPh(OIl)-CPh!NOBz,  which  crystallises  from 
alcohol  in  leaf-like  plates  melting  at  1(55 — 160°. 

Benzoi/lbemoino.ri7ne,  CHPh(OBz)CPhINOH,  prepared  by  treating 
benzoylbenzoin  with  hydroxyiamine,  crystallises  from  alcohol  in 
globular  clusters  melting  at  HH°. 

dZ-Benzylmethylacetyl  chloride  gives,  with  (//-hydrindamine,  two 
isomeric  t//-benzylmethylacetohydrindamides,  which  can  be  easily 
hcparated ;  these  two  compounds  melt  at  110 — IIP  and  119*5° 
respectively,  and  their  formation  affords  proof  of  the  asymmetry  of 
the  hydrindamine  molecule. 

d-Benzylmethylacetyl  chloride  and  ciMiydrindamine    give  a  mixture 
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of  the  isomeric  amides  dAdB  and  dAlB,  from  which  the  derivative  of 
the  (i-ba?e  is  easily  isolated  ;  the  enantiomorphously  related  com- 
ponents of  fZZ-a-phenylethylamine  may  be  separated  in  a  similar  manner, 
the  compound,  CHgPh-CHMe-CO-NH-CHMePh,  of  the  ^base  being 
easily  isolated. 

27.  "The  esterification  of  r-mandelic  acid  by  menthol  and  borneol." 
By  Alexander  McKenzie. 

The  results  recorded  in  this  research  deal  with  the  method  of  resolving 
i-compounds  devised  by  Marckwald  and  the  author  {Ber.,  1899,  32, 
2130;  1900,  33,  208;  1901,  34,  469.  Compare  Walden,  Ber.,  1899, 
32,  2703;  E.  Fischer,  Ber.,  1899,  32,  3617). 

When  r-mandelic  acid  was  heated  with  Z- borneol,  the  unesterified 
acid  was  Isevorotatory,  whilst  the  mixture  of  esters  yielded  a  laevo- 
rotatory  acid.  When  ^bornyl  (Z^mandelate  was  submitted  to  fnictional 
hydrolysis,  a  laivorotatory  acid  was  obtained  from  the  initial  hydrolysis, 
and  an  inactive  acid  from  the  final  hydrolysis  of  the  residual  esters  by 
an  excess  of  alcoholic  potassium  hydroxide.  J-Mandelic  acid  was 
isolated  from  the  dextrorotatory  acid  obtained  from  the  initial 
hydrolysis  of  ^menthyl  d/-mandelate.  ^Menthyl  rf^mandelate  can 
yield  either  a  dextrorotatory  or  a  hevorotatory  acid  from  the  initial 
fractional  hydrolysis  according  to  the  amount  of  alkali  used.  ^-Menthyl 
<Z/-mandelate  boils  at  225°  under  30  mm.  pressure  and  melts  at 
85—86°;  it  has  [a]},*' - 74-2°  (c- 10-890)  in  ethyl-alcoholic  .solution; 
it  is  partially  racemic,  and  is  not  resolved  into  ^-menthyl  cZ-mandelate 
and  ^menthyl  ^-mandelate  when  repeatedly  crystallised  from  light 
petroleum  at  the  temperature  of  the  laboratory.  Potassium  ^mandelate 
is  completely  racemised  when  heated  with  a  large  excess  of  potassium 
hydroxide  in  aqueous  or  ethyl-alcoholic  solution. 


28.  "  Certain    organic    phosphorus    compounds."      By    Augustus 

Edward  Dixon. 

In  pursuing  the  study  of  the  interaction  of  phosphorus  halides  with 
metallic  thiocyanates  {Trans.,  1901,  79,  541),  the  author  has  now 
succeeded  in  isolating  phosphorus  and  phosphoryl  **  thiocyanates " 
respectively. 

Phosphorus  trithiocyanate,  P(CNS)3,  obtained  from  phosphorus 
trichloride  and  dry  ammonium  thiocyanate  in  presence  of  benzene, 
is  an  almost  colourless  oil  boiling  at  163°  under  15  mm.  pressure,  and 
having  a  sp,  gr.  1-487  at  15-5°.  When  treated  with  water,  a  portion 
was  quickly  hydrolysed,   forming  phosphorous  and  thiocyanic  acids; 
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the  remainder  was  hydrolysed  exceedingly  slowly,  but  otherwise  na 
material  difference  in  properties  or  composition  was  observed  between 
this  residue  and  a  distillate  not  subjected  to  the  action  of  water. 

Phosphoryl  trithiocyanate,  P0(CNS)3,  obtained  from  phosphorus- 
oxychloride,  is  a  clear,  pale  yellow,  highly  refractive  oil,  boiling  at  1 75° 
under  21  mm.  pressure,  and  completely  hydrolysed  by  cold  water 
into  phosphoric  and  thiocyanic  acids,  together  with  some  isoper- 
thiocyanic  acid,  resulting  from  the  interaction  of  these  products ;  it 
has  a  sp.  gr.  1-520  at  13-5°. 

These  substances  not  only  behave  as  thiocyanates,  but  also,  to  some 
extent,  manifest  the  properties  of  thiocarbimides,  being  freely  de- 
sulphurised by  alkaline  salts  of  lead  and  silver;  they  unite 
spontaneously  with  aniline,  &c.,  fixing  either  one  or  three  molecular 
proportions,  according  to  the  amount  presented,  to  form  amorphous 
solids,  insoluble  in  cold  water.  The  additive  products  are  readily 
hydrolysed  by  contact  with  hot  water,  yielding  in  all  cases  ap- 
proximately one  molecular  proportion  of  monosubstituted  thiourea ;. 
a  little  hydrogen  sulphide  is  evolved,  but  otherwise  the  rest  of  the 
contained  sulphur  appears  as  thiocyanic  acid. 

Certain  tests  which  have  been  employed  to  distinguish  betweea 
thiocyanates  and  thiocarbimides  (such  as  treatment  of  the  alcoholic 
solution  with  sodium,  or  the  action  of  thioacetic  acid)  cannot  be- 
safely  accepted  as  final  where  acyl  thiocyanates  are  concerned,  all  the 
latter  so  far  examined  being  tautomeric  in  the  sense  that,  under 
suitable  conditions,  they  can  behave  as  thiocarbimides  to  a  greater 
or  less  extent  if  their  power  in  this  direction  is  measui'ed  by  their 
capacity  to  fix  aniline  in  the  form  of  an  immediate  derivative  of 
normal  phenylthiocarbamide. 

The  study  of  these  supposed  tautomeric  phenomena  is  being 
continued. 


29.  •'  Note  on  the  relation  between  the  chemical  composition  of 
some  organic  substances  and  the  density  of  their  solutions." 
By  Charles  Edward  Fawsitt. 

The  density  of  aqueous  solutions  of  different  salts  in  equivalent 
quantities  is  an  additive  property,  and  the  principal  relations  are  given 
by  Valson's  Law  of  Moduli.  The  relation  of  density  in  solutions  of 
organic  compounds  (feeble  electrolytes  or  non-electrolytes)  to  chemical 
composition  or  constitution  is  not  yet  so  fully  understood. 

The  author,  in  continuing  an  investigation  on  the  amides  {Proc. 
Hoy,  Hoc.  Edhi.,  1904,  26,  51),  has  measured  the  density  of  aqueous 
solutioDS  of  a  number  of  amides  at  25°,  when  the  solutions  contained 
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the  gram-molecular  weight  of  the  substance  dissolved  in  one  litre 
The  densities  of  urea,  methylurea,  and  a«-dimethylurea  solutions  are 
1-0155,  1*0137,  and  1-0107  respectively;  a  comparison  of  these  num- 
bers with  those  obtained  by  Kanitz  (Zeit.  phyaikal.  Chem.,  1897,  22, 
336)  for  ammonia,  methylamine,  and  dimethylamine,  namely,  0*9932, 
0-9886,  and  09856,  shows  that  the  differences  for  the  corresponding 
numbers  are  fairly  close  to  one  another. 

The  densities  of  solutions  of  acetamide,  propionamide,  and  butyr- 
amide  are  1-0040,  1-0028,  and  1-0006. 

The  values  obtained  for  acetic,  propionic,  and  butyric  acids  by 
UQyhQV  {Zeit.  physikal.  Chem.,  1888,2,744)  are  1-0084,  1-0066,  and 
I  -0040,  and  show  a  similar  relationship. 

From  these  results,  it  will  be  seen  that  the  density  of  such  solutions 
is  to  a  great  extent  an  additive  property,  but  constitution  also  plays 
some  part,  because  isomeric  substances  give  different  values. 

30.  "The  so-called  ' hydrocellulose.' "     By  Arthur  Landauer 

Stern. 

When  cellulose  is  exposed  to  the  action  of  dilute  acids  under  certain 
conditions,  the  tenacity  of  the  fibres  is  destroyed,  and  it  falls  to  a 
powder  which  has  been  called  hydrocellulose,  and  stated  to  have  the 
empirical  formula  CjoHogOj^. 

It  is  now  shown  that  when  the  above  reaction  takes  place,  in- 
stead of  a  gain  in  weight,  as  theory  indicates,  there  is  invariably  a 
loss,  and  that  a  small  amount  of  soluble  matter  is  formed,  a  portion  of 
which,  in  all  probability,  is  tZ-glucose. 

The  elementary  composition  of  the  powder  is  also  shown  to  be 
identical  with  that  of  cellulose,  the  previous  statements  bearing  on 
this  point  being  founded  on  faulty  experimental  methods. 

A  hydrated  cellulose  is  not  formed  under  these  conditions,  but  a 
hydrolysis  takes  place  similar  to  that  undergone  by  other  carbo- 
hydrates under  comparable  conditions. 

31.  "  Isomeric  change  of  diacylanilides  into  acylaminoketones" 
By  Frederick  Daniel  Chattaway. 

When  the  diacylanilides  are  heated  in  presence  of  hydrogen  chloride 
or  zinc  chloride,  intramolecular  rearrangement  takes  place  and  the 
iso  meric  acylaminoketones  are  produced  thus  : 

T^  .COR  NH-COR  NH-COR 

/"^^COR  /\  /\rOR 

A  -->  !        1  and  r     T^^  . 

\/  COR 
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"^  Such  isomeric  changes  as  have  been  studied  follow  an  exactly  similar 
course  to  that  of  other  analogous  transformations  in  which  atoms  or 
groups  of  atoms  pass  from  the  nitrogen  into  an  ortho-  or  para-position 
in  the  ring. 

The  introduction  of  a  second  acyl  group  into  the  nucleus  has, 
however,  not  yet  been  effected  (compare  Proc,  1902,  18,  173;  1903,. 
19,  50,  57,  106,  124). 

32.  "  Intramolecular  rearrangement  in  derivatives  of  the  aromatic 
aminoke tones."     By  Frederick  Daniel  Chattaway. 

The  acylchloroamino-derivatives  of  the  aromatic  ketones  readily 
undergo  the  intramolecular  rearrangement  characteristic  of  substituted 
aromatic  chloroamines  in  which  the  halogen  linked  to  the  nitrogen 
changes  place  with  a  hydrogen  atom  attached  to  the  ring  in  an  ortho- 
or  para-position.  The  conditions  necessary  for  the  transformations  lo 
take  place  were  indicated,  and  a  series  of  new  aromatic  chloroamino- 
ketones  with  their  acyl  derivatives  was  described. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  Election  of 
OfBcers  and  other  business  will  be  held  on  Wednesday,  March  23rd^ 
at  half-past  five  o'clock  in  the  afternoon. 


At  the  next  Meeting,  on  Thursday,  March  3rd,  1904,  at  8  p.m.,  the 
following  papers  will  be  communicated  : — 

"Chemical  dynamics  of  the  alkyl  iodides."  By  K.  A.  Burke  and 
F.  G.  Donnan. 

"The  constitution  of  phenolphthalein."  By  A.  G.  Green  and  A.  G. 
Perkin. 

" 8-Ketohexahydrobenzoic  acid."     By  W.  H.  Perkin,  juu. 

"  Photochemically  active  chlorine."  By  C.  H.  Burgess  and  D.  L. 
Chapman. 

"  The  separation  of  yS-crotonic  acid  from  a-crotorjic  acid."  By  R.  S. 
Morrell  and  A.  E.  Sellar^. 
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Thursday,  March  3rd,  1904.  Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  W.  W.  Underhill  and  J.  A.  Goodson  were  formally  admitted 

Fellows  of  the  Society. 

The  President  announced  that  arrangements  had  been  made  for 
the  delivery  of  a  Faraday  Lecture  this  year.  The  invitation  addressed 
in  the  first  instance  to  Professor  Emil  Fischer  had  been  accepted  and 
a  date  in  November  last  had  been  selected  for  the  lecture,  but  to  the 
great  regret  of  the  Council  the  state  of  Professor  Fischer's  health  had 
prevented  him  from  fulfilling  his  engagement.  Professor  Ostwald,  of 
Leipzig,  had,  however,  been  good  enough  to  accept  an  invitation  to 
give  the  lecture  on  April  19  th  next,  and  by  the  courtesy  of  the 
authorities  of  the  Royal  Institution  the  discourse  would  be  delivered 
in  the  Theatre  of  that  Institution.  Arrangements  as  to  the 
admission  of  Fellows  of  the  Society  would  be  announced  later  in  the 
Proceedings. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Robert  S.  Finlow,  Pemberandah,  Dalsingh  Serai,  India. 

Robert  de  J.  Fleming-Struthers,  B.A.,  Exeter  College,  Oxford. 

George  Mathieson  Horn,  Ivylands,  Epping. 

Alfred  Mander,  Berkswell,  Malvern. 

Gerald  Pinchbeck,  96,  Albany  Street,  Regents  Park,  N.W. 

Walter  Tong,  Pole  Lane,  Fails  worth,  Manchester. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*33.  '*  Chemical  dynamics  of  the  alkyl  iodides."     By  Miss  Katherine 
A.  Burke  and  Frederick  George  Donnan. 

The  reactions  between  silver  nitrate  and  certain  of  the  alkyl  iodides 
in  absolute  alcoholic  solutions  were  shown  to  be  very  complicated,  and 
the  main  conclusions  deduced  are  summarised  as  follows  : 

1.  The  reactions  between  silver  nitrate  and  an  alkyl  iodide  in 
absolute  alcohol  at  24*5°  and  at  concentrations  varying  from  iV720  to 
iVySO  can  be  expressed  by  a  special  form  of  the  bimolecular  velocity- 
equation,  in  which  the  velocity-coeflficient  is  a  function  of  the  initial 
concentration  of  the  reacting  components. 

2.  It  is  found  that  in  solutions  containing  the  reagents  in 
equivalent  amounts,  the  velocity-coefficient  {k)  increases  as  the  initial 
molecular  concentration  (c)  increases,  the  relation  between  k  and  c 
being  k  =  Kc^'^^,  where  K  is  independent  of  concentration. 

3.  This  variation  of  k  is  chiefly  due  to  the  silver  nitrate.  For 
solutions  containing  the  same  {NJiO)  initial  concentration  of  ethyl 
iodide  and  varying  (A72O — iVySO)  initial  concentration  (c)  of  silver 
nitrate,  the  relation  between  k  and  the  latter  is  approximately 
k  =  Kd.  For  solutions  containing  the  same  initial  concentration  of 
silver  nitrate  and  varying  initial  concentration  of  ethyl  iodide,  the 
value  of  k  decreases  as  the  latter  increases,  but  the  rate  of  decrease  is 
relatively  small  as  compared  with  the  rate  of  increase  produced  by 
silver  nitrate. 

4.  It  has  not  been  found  possible  to  explain  the  vai'iation  of  k 
indicated  in  1,  2,  and  3.  In  particular,  the  assumption  that  it  is  the 
silver  ions  which  take  part  in  the  fundamental  reaction  which 
regulates  the  speed  does  not  appear  to  offer  a  simple  explanation. 

5.  Similar  anomalies  have  been  observed  by  Hecht,  Conrad,  and 
Bruckner  in  the  case  of  ether-formation  from  sodium  alkyloxide  and 
alkyl  iodide  in  alcoholic  solution,  but  the  explanation  of  these 
anomalies  proposed  by  Steger,  based  on  assumptions  concerning  the 
ionisation  of  the  sodium  alkyloxide  in  alcoholic  solution,  does  not 
appear  to  be  valid  if  the  ordinary  law  of  equilibrium  is  assumed. 

6.  The  theory  of  "  alkylene  "  and  "  alkylidene  "  dissociation  of  the 
alkyl  iodides,  proposed  by  Nef,  does  not  give  a  satisfactory  account  of 
the  observed  results. 

7.  As  stated  by  Nef,  nitric  acid  is  the  only  acid  produced  in  the 
reaction.     Chiniinello's  statement  that  acetic  acid  is  formed  appears 
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to  be  incorrect.     The  other  products  of  the  reaction  are  ether  and 
alkyl  nitrate. 

8.  If  the  reactivities  of  the  alkyl  iodides  are  measured  by  the 
velocity-coefficients  of  the  reaction  with  silver  nitrate  in  absolute 
alcohol  [JV/iO  equivalent  solutions  at  24-5°),  the  order  of  reactivity 
(beginning  with  the  greatest)  is  tsopropyl,  ethyl,  n-propyl,  methyl, 
w-butyl,  isoamy],  tsobutyl. 

9.  This  order  of  reactivities  corresponds  with  the  rate  of  production 
of  free  iodine  in  the  alcoholic  solutions  when  exposed  to  air  and  light, 
with  the  single  exception  of  methyl  iodide,  the  solution  of  which 
becomes  discoloured  at  a  rate  between  those  of  solutions  of  ?«opropyl 
and  ethyl  iodides. 

10.  The  relative  reactivities  referred  to  in  (8)  do  not  agree  in  many 
respects  with  those  observed  in  other  reactions  which  have  been 
studied  kinetically,  such  as  the  reactions  with  ethyl  sodioacetoacetate, 
triethylamine,  sodium  alkyloxide.  Compared  with  these  results, 
isopropyl  iodide  reacts  with  abnormally  great,  and  methyl  iodide  with 
abnormally  small  velocity.  It  does  not  appear  possible,  therefore,  to 
ascribe  the  reactivity  of  the  alkyl  haloids  to  any  uniform  caute 
(such,  for  example,  as  a  dissociation,  whether  "  alkylidene,"  "  alkylene," 
or  electrolytic). 

11.  So  far  as  the  final  products  and  not  the  kinetics  of  the  reaction 
are  concerned,  the  production  of  ether  and  nitric  acid  can  be  explained 
by  ionic  reactions  just  as  well  as  by  Nef's  hypothesis. 


*34.  "  Separation  of  /3-crotonic  acid  from  a-crotonic  acid."    By 
Robert  Selby  Morrell  and  Albert  Ernest  Bellars. 

The  separation  of  ^-crotonic  acid  from  a-crotonic  acid  was  formerly 
effected  by  means  of  the  different  solubilities  of  the  sodium  salts  in 
alcohol  (Michael  and  Schulthess,  J.  pr.  Chem.,  1892,  [ii],  46,  245),  the 
j3-crotonate  being  more  soluble  in  absolute  alcohol  than  its  a-isomeride. 
The  /3-crotonic  acid  thus  obtained  was  considered  by  J.  Wislicenus 
to  be  not  entirely  free  from  the  a-acid  (C/tem.  Centr.,   1897,  ii,  259), 

The  salts  of  )8-crotonic  acid  with  brucine  and  quinine  have  been  found 
to  be  less  soluble  than  the  corresponding  derivatives  of  a-crotonic  acid. 
The  brucine  salts  are  unfortunately  very  soluble  in  most  solvents,  but 
the  quinine  salts  are  very  sparingly  soluble  in  water,  and  it  is  easy  to 
^separate  quinine  /J-crotonate  (m.  p.  157°)  from  quinine  a-crotonate 
(m.  p.  1 34°)  by  fractional  crystallisation ;  the  solubility  of  the 
[/S-crotonate  in  water  at  17°  is  10,  whilst  that  of  the  a-crotonate  is 
[2"4  at  the  same  temperature,  and  two  crystallisations  are  sufficient  to 
:>mplete  the  separation. 
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The  barium  )8-crotonate,  Ba(C4H502)2,H20,  obtained  from  the  quinine 
salt,  when  suspended  in  pure  ether  and  decomposed  by  dilute  sulphuric 
acid,  yielded  the  pure  )8-crotonic  acid  (m.  p.  15^,  sp.  gr.  10342  at  12*5°). 
Its  physical  and  chemical  properties  agree  with  those  described  by 
Michael  and  by  J.  Wislicenus  [loc.  cit.).  The  molecular  weight  in 
glacial  acetic  acid  is  85*6,  and  the  molecular  refraction  is  37'2. 

The  advantage  of  the  following  method  of  separation  lies  in  the 
fact  that  fractional  distillation  of  the  two  acids  is  avoided,  and  it  is 
easier  to  obtain  the  less  soluble  quinine  /8-crotonate  in  a  pure  state 
than  to  remove  sodium  a-crotonate  completely  from  the  more  soluble 
sodium  ^-crotonate. 

*35.  "  Contributions   to  the  knowledge  of  the  /8-diketones."      By 
Siegfried  Ruhemann  and  Edwin  Roy  Watson. 

The  authors  have  repeated  Wislicenus's  expei'iments  on  the  action  of 
alcoholic  potash  in  benzylideneacetophenone  dibromide  and  find  that 
the  compound  produced  has  the  empirical  formula  C^yH^gOg,  and  not 
Cj^HjgOg,  as  stated  by  Wislicenus  (Annalen,  1899,  308,  219),  and  that 
it  is  the  ethyl  ether  of  dibenzoylmethane,C6H5-C(0-C2H5):CH-CO-C6H5. 
Under  the  influence  of  hydrochloric  acid,  the  substance  decomposes 
into  ethyl  chloride,  acetophenone,  and  benzoic  acid. 

Alcoholic    potash    behaves    similarly   towards    the    dibromide   of 
jD-nitrobenzylideneacetophecone,       CgH4(N02)*CHBr*CHBr*CO*CgH5, 
yielding  the  ethyl  ether  of  jo-nitrodibenzoylmethane, 
CeH,(N02)-C(0-C2H5):CH-CO-CeH5 
(m.  p.  89—90°). 

The  authors  have  also  examined  the  action  of  ammonia  and  organic 
bases  on  the  olefinic  diketones.  Thus  benzylideneacetylaeetone  reacts 
with  aniline  to  form  the  compound  CeH5-CH(NH-CoH,)-CH(CO-CH3)2 
(m,  p.  113°).  This,  on  heating,  decomposes  into  benzylideneaniline 
and  acetylacetone.  Phenylhydrazine  reacts  with  benzylideneacetyl- 
aeetone and  also  with  benzylidenebenzoylacetone  with  evolution  of 
heat.  The  additive  compounds  could  not  be  obtained,  since,  in  each 
case,  they  are  decomposed  at  once  with  the  formation  of  benzaldehyde 
phenylhydrazone. 

With  benzylideneacetylaeetone,  alcoholic  ammonia  forms  the  com- 
pound CjgHgoONg  (m.  p.  147°),  which  is  to  be  regarded  as  acetyldiphenyl- 

methyltetrahydropyrimidine,  aH,-CH<S^S*^^/^iS^J?5«l>NH. 

The  diketoDes  react  with  semicarbazide  with  the  elimination  of 
1  molecule  of  water  and  the  formation  of  Cj^Hj^OgNg  (m.  p.  210°  with 
decomposition)  and  CjgHi^OjN^  (decomposing  at  230°).  These 
compounds   may    be   regarded   as   semicarbazones,    but    taking    into 
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consideration  the  behaviour  of  other  bases  towards  the  diketones,  the 
alternative  view  of  representing  them  as  cyclic  compounds  cannot  be 
disregarded. 

The  additive  compound  obtained  from  benzamidine  and  benzylidene- 
benzoylacetone  {Trans.,  1903,  83,  1372)  may  also  be  regarded  as 
being  formed  by  the  addition  of  the  base  to  the  ethylenic  linking  of 
the  olefinic  ketone. 


*36.  "The    purification    of   water    by   continuous    fractional  dis- 
tillation."    By  William  Robert  Bousfield. 

An  apparatus  was  described  in  which  water  is  distilled  continuously 
from  a  copper  boiler,  freed  from  spray  by  means  of  a  system  of  baffle 
plate?,  and  condensed  on  surfaces  kept  at  different  temperatures  by  an 
adjustable  supply  of  cold  water.  The  hottest  surfaces  yield  distilled 
water  of  ordinary  quality,  whilst  the  coldest  surfaces  give  water  of 
conductivity  1  to  2  reciprocal  megohms  per  c.c,  which  is  sufficiently 
pure  for  the  majority  of  conductivity  measurements,  and  contains  only 
a  small  proportion  of  ammonia. 

^37.  "Freezing  point  curves  of  dynamic  isomerides.      Ammonium 
thiocyanate  and  thiocarbamide."     By  Alexander  Fiudlay. 

The  author  has  studied  the  equilibrium  relations  of  the  dynamic 
isomerides,  ammonium  thiocyanate  and  thiocarbamide  from  the  point 
of  view  of  the  phase  I'ule,  attention  being  directed  chiefly  to  the 
determination  of  the  freezing  points  of  mixtures  of  these  substances 
with  the  view  of  ascertaining  what  compounds,  if  any,  are  formed  at 
temperatures  in  the  neighbourhood  of  the  freezing  points,  and  the 
conditions  of  their  stability  (compare  Emerson  Reynolds  and  Werner, 
Trans.,  1903,  83,  1).  The  freezing  point  curve  obtained  is  of  the 
simplest  form,  consisting  of  two  branches  meeting  at  a  eutectic  point 
which  lies  about  104"3°.  The  melting  points  of  ammonium  thiocyanate 
and  of  thiocarbamide  can  be  deteriniued  only  approximately  on  account 
of  the  occurrence  of  isomeric  transformation.  The  melting  point  of 
ammonium  thiocyanate  may  be  taken  as  being  about  149°  and  that  of 
thiocarbamide  as  not  lower  than  175—177°,  these  being  determined 
by  comparison  with  camphor.  The  natural  freezing  point  is 
114 — 115°,  the  stable  form  being  ammonium  thiocyanate.  From  the 
simple  form  of  the  freezing  point  curve  obtained,  it  follows  that  no 
compound  is  formed  which  is  stable  at  the  temperatures  indicated  on 
this  curve.  This  conclusion  is  supported  by  the  form  of  the  cooling 
curve  and  by  the  analysis  of  the  solid  phase. 
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From  the  fact  that  the  equilibrium  point  in  the  liquid  phase  is 
independent  of  the  temperature,  it  follows  that  the  isomeric  trans- 
formation is  not  accompanied  by  any  heat  effect. 

38.  "  The  constitution  of  phenolphthalein,"    By  Arthur  George 
Green  and  Arthur  George  Perkin. 

The  authors  have  found  that  a  solution  of  phenolphthalein,  decolor- 
ised by  an  excess  of  caustic  alkali,  can  be  entirely  neutralised,  without 
any  return  of  the  colour  taking  place,  by  careful  titration  at  a  low 
temperature  with  dilute  acetic  acid.  If,  however,  the  colourless 
neutral  solution  is  boiled,  the  red  colour  returns  in  its  full  intensity, 
whilst  at  the  same  time  the  solution  becomes  alkaline.  If  the  solution 
is  acidi6ed  and  either  left  for  some  time  or  heated,  a  precipitation  of 
free  phenolphthalein  occurs,  which  also  dissolves  in  aqueous  alkalis  to 
a  red  solution.  The  point  at  which  neutrality  occurs  in  the  titration 
with  acetic  acid  corresponds  with  the  presence  in  the  colourless  solu- 
tion of  the  carbinolcarboxylic  acid  salt, 

CgH,(C02M)-C(OH)(C6H,-OH)2. 

These  observations  do  not  agree  with  the  electrolytic  dissociation 
hypothesis,  but  are  simply  explained  by  the  quinonoid  theory  if  the 
colour  changes  are  attributed  to  a  variation  of  type  from  a  quinonoid 
to  a  benzenoid  form  and  vice  versd,  due  to  hydration  and  dehydratiooi 

Thus,  the  first  action  of  an  alkali  on  the  free  phenolphthalein 
(lactone)  would  probably  be  the  replacement  of  the  phenolic  hydrogen 
by  the  alkali  metal.  This  salt  being  unstable  may  be  supposed  to 
undergo  immediate  transformation  into  the  coloured  quinonoid  salt, 
CeH^(C02K)-C(C8H4-OH):C8H4:0,  by  direct  transference  of  the  metal 
from  the  phenolic  to  the  carboxylic  group. 

With  excess  of  caustic  alkali,  this  coloured  salt  is  converted,  by 
assumption  of  KOH,  into  the  colourless  carbinol  salt, 
C6H4(C02K)-C(OH)(C8H^-OH)-CoH4-OK,  and  this  product,  when 
neutralised  with  acetic  acid,  gives  CaH4(C02K)*C(CgH^-OH)2-OH, 
Mrhich    is    also    colourless.     Caustic    potash    is    set    free    on     boil- 

ing  the  latter  salt,  and  the  lactone,  COv^  tt  ^C(CgH^*0H)2,  which 
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is  produced  is  simultaneously  converted  into  the  coloured  quinonoid 
salt  by  the  liberated  alkali. 

A  similar  explanation  is  offered  in  the  case  of  quinolphthalein,  the 
behaviour  of  which  is  found  to  be  exactly  similar  to  that  of  phenol- 
phthalein. 
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39.  "  8-Ketohexahydrobenzoic  acid."    By  William  Henry  Perkin,  jun. 

Ethyl  y-cyanopentane  aye-  tricarboxylate, 

COoEfC(CN)(CH2-CHo-C02Et)2, 
is  readily  prepared  by  the  interaction  of  ethyl  ^-iodopropionate  with 
the  sodium  compound  of  ethyl  cyanoacetate  ;  it  boils  at  228°  under 
20  mm.  pressure,  and,  on  hydrolysis  with  hydrochloric  acid,  yields 
pentane-ayc  tricarboxylic  acid,  C0.2H'CH(CH2'CH2-C02H)2  (compare 
Emery,  Ber.,  1891,  24,  384;  Bottomley  and  Perkin,  Trans.,  1900,  77, 
299).  On  digesting  this  acid  with  acetic  anhydride  and  distilling  the 
product  under  diminished  pressure,  water  and  carbon  dioxide  are 
eliminated,  and  h-ketohexahydrohenzoic  acid  (cjclohe.vauoneA-cai-boxylic 
acid)  is  produced,  which  crystallises  with  one  molecule  of  water,  melts 
at  68°,  and  distils  at  210°/30  mm.  It  was  further  characterised  by 
means  of  its  oxime,  semicarbazoiie,  and  methyl  and  ethyl  esters. 

The  ketonic  acid  forms  an  oily  phenylhydrazone,  which,  on  heating 
with  hydrochloric  acid,  yields  tetrahydrocarbazole-p-carboxylic  acid 
<m.  p.  195°)  (compare  Baeyer  and  Tutein,  Ber.,  1889,  22,  2184). 
^-Ketohexahydrobenzoic  acid,  when  digested  with  methyl  alcohol  and 
sulphuric  acid,  yields  ethyl  carboxyhexaniet/ienylB-ketohexahydrobenzcxcte 
(h.  p.  255°/20  mm.).  This  ester,  on  hydrolysis,  yields  the  acid,  which 
melts  at  170°  and  has  the  following  constitution  : 


co<5h,.chP^^-^"«' 


tr&ns- Uydroxyheoaihydrobenzoic  acid,  produced  by  reducing  8-keto- 
hexahydrobenzoic  acid,  melts  at  121°,  and,  when  heated  with  hydro- 
bromic  acid,  is  converted  into  tr8i.n8-B-bro7)iohexaJiydi'obenzoic  acid 
■{bro7)iocyc\oheaxme-i-carboxylic  acid)  (m.  p.  167°),  and  this,  when  digested 
with  sodium  carbonate,  loses  hydrogen  bromide,  yielding  ^^-tetrahydro- 
benzoic  acid,  which  melts  at  about  13°  and  distils  at  237°/748  mm.  ;  it 
combines  with  hydi'obromic  acid  to  form  y-bromo/iexaJiydrobenzoic  acid 
(m.  p.  122°),  and  also  absorbs  bromine  at  the  ordinary  temperature, 
yielding  yhdibromohexahydrobenzoic  acid  (m.  p.  86°). 

8-Ketohexahydrobenzoic  acid  combines  with  hydrogen  cyanide,  and 
from  the  product,  the  nitrile  of  trans-a-hydroxyhexahydroterephthalic 
acid,  OH-C(CN)[CH2-CH,].3-CH-C02H,  was  isolated  in  the  form  of 
pale  yellow  crystals  melting  at  about  140°.  This  nitrile  yields,  on 
hydrolysis,  tr&nsa-hydroxyhexahydroterephthalic  acid  (m.  p.  228 — 230°). 
If  the  crude  product  of  the  action  of  hydrogen  cyanide  on  ketohexa- 
hydrobenzoic  acid  is  hydrolysed,  the  principal  product  obtained  is 
4i-hydroxyhexahydroterephthalic  acid  (m.  p.  168 — 170°). 

Both   ciS'  and   ^/-a^ts-hydroxy-acids  are  decomposed  on  distillation. 
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with   loss   of   water  and   formation   of   ^^-tetrahydroterephthalic   acid 
(Baeyer,  Annalen,  1888,  245,  160). 

The  investigation  of  8-ketohexahydrobenzoic  acid  is  being  continued^ 


40.  "  Photochemically  active  chlorine.     A  preliminary  notice." 
By  Charles  Hutchens  Burgess  and  David  Leonard  Chapman. 

By  taking  advantage  of  several  new  facts,  the  authors  have  suc- 
ceeded in  showing  that  the  activity  of  a  mixture  of  hydrogen  and 
chlorine  depends  entirely  on  the  condition  of  the  chlorine.  Draper 
originally  maintained  that  this  was  the  case,  but  Bunsen  and  Roscoe 
were  unable  to  repeat  his  experiments,  and  Mellor,  accepting  the 
results  of  Bunsen  and  Roscoe,  has  constructed  his  working  hypothesis 
on  the  assumption  that  Draper  is  wrong.  P.  V.  Bevan  {Phil.  Trans. ^ 
1903,  202,71)  has  quite  recently  shown  thatsimilarmixtiiresof  hydrogen 
with  insolated  and  uninsolated  chlorine  exposed  to  light  under  the  same 
conditions  behave  somewhat  differently,  the  period  of  induction  of  the 
former  being  slightly  shorter.  The  work  of  Bevan  shows  that  before 
hydrochloric  acid  can  be  formed  some  change  in  the  chlorine  alone 
must  take  place,  but  it  may  also  be  necessary  for  a  further  change  to 
occur  which  can  only  be  effected  in  the  presence  of  hydrogen,  or,  in 
terms  of  this  author's  hypothesis,  it  may  first  be  necessary  for  complex 
molecules  of  chlorine  and  water  to  be  formed,  aud  then  for  the 
hydrogen  to  react  with  these  forming  complexes  containing  water^ 
chlorine,  and  hydrogen,  both  changes  requiring  a  finite  time  for  their 
completion. 

That  a  saturated  solution  of  chlorine  in  water  can  exist  either  in  a» 
active  or  in  an  inactive  condition  is  shown  in  the  following  way.  A 
mixture  of  hydrogen  and  chlorine  contained  in  a  Bunsen  and  Roscoe's 
actinometer  was  exposed  to  light  until  the  period  of  induction  was 
passed.  Jt  was  then  vigorously  shaken  so  as  to  mix  the  gas  and  liquid 
thoroughly.  When  the  mixture  was  again  exposed  to  light,  a  second 
period  of  induction  was  observed,  which,  however,  was  not  so  long  as 
the  first.  A  still  shorter  period  of  induction  was  indicated  when  the 
mixture  had  again  been  shaken,  until  after  repeating  the  above  pro- 
cess several  times  no  difference  could  be  noticed  in  the  rate  of  com- 
bination before  and  after  shaking,  thus  proving  that  the  liquid  in  the 
bulb  had  become  active.  The  change  which  precedes  the  formation  of 
hydrogen  chloride  undoubtedly  extends  to  the  aqueous  solution. 

It  was  next  shown  that  a  mixture  of  hydrogen  and  chlorine  which 
had  passed  through  the  period  of  induction  could  again  be  rendered 
inactive  by  shaking  the  mixed  gases  with  eitiier  water,  liydrochloric 
acid,  bypochlorous  acid,  or  chlorine  water,  and  further  that  a  mixture 
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of  hydrogen  and  chlorine  which  had  been  agitated  with  water  showed 
a  much  longer  period  of  induction  than  one  which  had  not  been  thus 
treated. 

An  apparatus  was  devised  into  which  chlorine  could  be  passed  and 
treated  in  any  desired  manner  before  being  mixed  with  hydrogen. 
Into  this  apparatus,  chlorine  was  passed  and  shaken  with  water.  The 
chlorine  water  thus  formed  was  removed,  and  the  gas  again  shaken 
with  a  fresh  supply  of  water,  the  operation  being  repeated  several 
times.  The  chlorine  which  had  been  thus  treated  was  then  mixed 
with  an  equal  volume  of  hydrogen  and  exposed  to  light,  when  the 
period  of  induction  lasted  for  over  an  hour. 

In  the  next  experiment,  the  chlorine  was  constantly  shaken  with  the 
liquid  contained  in  the  apparatus  and  exposed  to  a  strong  light  in 
order  to  render  both  the  liquid  and  the  gas  active  ;  the  gas  was  then 
mixed  with  hydrogen  in  the  dark  and  exposed  to  light.  There  was  no 
period  of  induction  ;  combination  of  hydrogen  and  chlorine  took  place 
immediately,  and  no  variation  in  the  rate  of  combination  could  be  ob- 
served throughout  the  reaction. 

These  results  indicate  (1)  that  a  solution  of  chlorine  exists  either 
in  an  active  or  in  an  inactive  state ;  (2)  that  the  period  of  induction  is 
entirely  due  to  the  condition  of  the  chlorine. 

41.  "  The  union  of  hydrogen  and  chlorine.  VIII.  The  action  of 
temperature  on  the  period  of  induction."  By  Joseph  William 
Mellor. 

Measurements  of  the  duration  of  the  period  of  induction  at  different 
temperatures  from  3°  up  to  50°  show  (i)  that  the  period  is  shorter 
the  higher  the  temperature;  (ii)  that  above  38°,  disturbing  effects, 
probably  due  to  the  presence  of  water  vapour,  obscure  the  influence  of 
the  increased  temperature. 

42.  "The  union  of  hydrogen  and  chlorine.  IX.  Further  experi- 
ments on  the  action  of  light  on  chlorine."  By  Joseph  William 
Mellor. 

Bevan  has  recently  shown  that  the  activity  of  chlorine  after  exposure 
to  sunlight,  first  observed  by  Draper,  is  destroyed  by  bubbling  the 
chlorine  through  water,  as  in  Bunsen  and  Roscoe's  experiment.  Bevan 
supposes  that  the  union  with  hydrogen  still  proceeds  through  the  in- 
tervention of  the  intermediate  compound,  ccClg.yHgOjsHg,  as  suggested 
in  the  author's  paper  [Trans.,  1902,  81,  1280).  Two  bulbs  of  ordinary 
moist  chlorine  were  exposed  to  sunlight  for  ten  minutes  and  afterwards 
mixed  with  moist  hydrogen.     The  duration  of  the  period  of  induction 
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with  this  mixture  was  compared  with  that  of  a  similar  mixture  made- 
in  darkness.  Two  more  bulbs  of  chlorine,  dried  with  phosphoric 
oxide,  were  treated  in  exactly  the  same  way.  The  periods  of  in- 
duction were  relatively  as  follows,  the  expansion  being  corrected  for 
the  Budde  effect. 


Standard 
1 

Moist 
0-5 

Dry 
1-0 

1 

0-3 

0-9 

The  results  show  that  the  greater  chemical  activity  of  insolated 
chlorine  is  intimately  associated  with  the  px'esence  of  steam.  The 
alternative  hypothesis,  put  forward  in  the  above-cited  paper,  is  just  aa 
satisfactory  as  the  intermediate  compound  theory. 

43.  "Additive  compounds  of  unsaturated  cyclic  ketones  with 
hydrogen  cyanide."  By  Archie  Cecil  Osborne  Hann  and  Arthur 
Lapworth. 

The  applicability  of  the  general  method  for  bringing  about  the 
addition  of  hydrogen  cyanide  to  the  ethylenic  union  in  aj3-unsaturated 
ketones,  nitriles,  &c.,  recently  worked  out  by  one  of  us  (Trans.,  1903, 
83,  999),  is  being  systematically  investigated,  particularly  with  regard 
to  the  open  chain  and  cyclic  ketones  and  aldehydes. 

Carvone,  in  presence  of  potassium  cyanide,  unites  with  one  mole- 
cular proportion  of  hydrogen  cyanide  in  the  cold.  The  product,  which 
is  formed  in  nearly  quantitative  amount,  is  a  nitrUe,  C^qH^jO'CN, 
melting  at  93*5 — 94*5°,  which,  on  hydrolysis,  yields  two  isomeric 
unsaturated  acids,  CjoH^jO'COgH,  melting  at  137°  and  96—97°.  The 
foregoing  nitrile  gives  a  cyanohijdrin,  CN*CjqHj5(0H)'CN',  melting  at 
106 — 108°,  which  is  easily  hydrolysed,  forming  the  acids  CjgHj-OgN 
and  C^jHigO^,  which  are  possibly  mixtures  of  isomerides. 

Pulegone  behaves  somewhat  similarly ;  the  first  additive  product  is 
the  nitrile,  CjoH^^O'CN,  which  melts  at  1605°. 

A  number  of  other  derivatives  of  the  foregoing  compounds  have 
been  obtained,  and  will  be  described  in  due  course. 

44.  *'  The  formation  of  periodides  in  organic  solvents."    By  Harry 

Medforth  Dawson. 

The  formation  of  potassium  periodides  in  various  organic  solvents 
has  been  studied  by  determining  the  composition  of  such  solutions 
when  saturated  either  with  potassium  iodide  or  with  iodine. 

The  aromatic  nitro-compounds  investigated,  such  as  nitrobenzene, 
o^nitrotoluene,  m-nitrotoluene  and  o-nitroanisole,  show  a  very  similar 
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behaviour,  and  under  conditions  favourable  to  the  formation  of  the 
highest  possible  periodide,  namely,  saturation  of  the  solution  with 
regard  to  iodine,  the  enneaiodide,  KI,„  is  the  essential  component  of  the 
solutions.  The  composition  of  the  solutions  saturated  with  respect 
to  potassium  iodide  indicates  that  increasing  concentration  favours 
the  formation  of  periodides  of  gradually  increasing  complexity. 

By  a  method  devised  for  the  study  of  solid  aromatic  nitro-compounds, 
it  is  shown  that  these  exert  an  influence  on  the  formation  of  soluble 
periodides  which  is  in  many  respects  similar  to  that  of  nitrobenzene. 

Other  solvents,  including  nitromethane,  nitropentane,  ethyl  alcohol, 
propionitrile,  ethyl  acetate,  ethyl  bromide  and  wobutyl  alcohol,  have 
also  been  investigated. 

45.  "The  action  of  sodium  hypochlorite  on  the  aromatic  sulphon- 
amides."  By  Henry  Stanley  Raper,  John  Thomas  Thompson,^ 
and  Julius  Berend  Cohen. 

The  authors  have  continued  the  investigation  described  in  the  pre- 
liminary notice  published  in  the  Proceedings  (1901,  17,  262),  and  have 
added  the  following  facts. 

Benzenesulphon-o-toluidide  (m.  p.  123 — 124°),  when  dissolved  in 
acetic  acid  and  treated  with  sodium  hypochlorite,  yields  the  chloro- 
amide,  C^H-'NCl-SOg'CeHj,  melting  at  99—100°;  this  product,  on 
heating  with  acetic  acid,  gives  benzenesulphon-5-chloro-o-toluidide 
(m.  p.  124 — 125°).  Benzenesulphonm-toluidide  (m.  p.  95°)  gives  a 
sodium  compound,  C6H3Cl(CH3)-NNa-S02-CeH5,  melting  at  275—280° 
which  is  decomposed  by  acetic  acid  and  yields  benzenesulphon-6- 
chloro-m-toluidide.  With  an  excess  of  hypochlorite,  benzene- 
sulphon-2 : 6-dichloro-m-toluidide  (m.  p.  114°)  is  formed.  Benzene- 
sulpho7irTp-toluidid«  forms  benzenesulphon-3-chloro-/)-toluidide  (m.  p. 
110°). 

BenzenesidphonA-va-xylidide  (m.  p.  124 — 125°)  gives  benzene- 
8ulphon-5-chloro-4-?n-xylidide  (m.  p.  148 — 149°)  when  heated  with- 
the  hypochlorite  solution  at  50°. 

Bemenesulphon-a-naphtJuilide  (m.  p.  168°)  is  quite  unaffected  by  the 
hypochlorite  even  on  warming.  Benzenesulphon-fi-naphthalide 
(m.  p.  97 — 98°)  forms  a  sodium  compound,  which,  when  decomposed 
with  acid,  gives  benzenesulphon-l-chloro-)3-naphthalide  (m.  p.  1 30 — 131°).. 

Chattaway  and  Orton  have  shown  that  by  the  action  of  sodium 
hypochlorite  on  the  acyl  derivatives  of  the  aromatic  amino-compounds, 
the  halogen  in  the  first  instance  enters  the  ring  in  the  para-position 
with  respect  to  the  amino-group,  and  then  selects  the  ortho-position.  The 
orienting  effect  of  the  sulphonic  group  is  different.  The  foregoing 
results  show  that  in  the  first  instance  the  halogen   seeks   the   ortho- 
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position  with  respect  to  the  amino-group.  If  a  methyl  group  is 
present  and  if  the  para-position  to  the  amino-group  is  free,  the  conditions 
are  modified  and  the  halogen  enters  either  the  ortho-position  to  the 
methyl  radicle  or  the  para-position  to  the  amino-group.  It  is 
interesting  to  note  that  the  action  of  the  hypochlorite  is  retarded  in 
the  o-substituted  sulphonamides ;  those  of  o-toluidine  and  xylidine 
react  with  difficulty,  whilst  that  of  a-naphthylamine,  which  may  be 
regarded  as  an  ortho-substituted  compound,  is  quite  unchanged. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  Election  of 
Officers  and  other  business  will  be  held  on  Wednesday,  March  23rd, 
at  half-past  five  o'clock  in  the  afternoon. 


THE  FARADAY  LECTURE. 


The  Faraday  Lecture  will  be  delivered  by  Professor  W.  Ostwald  on 
Tuesday,  April  19th,  at  8.30  p.m. 

This  Lecture  will  be  delivered,  by  the  kind  permission  of  the 
managers,  in  the  theatre  of  the  Royal  Institution,  21,  Albemarle 
Street,  W. 

Admission  will  be  by  ticket  only.  Full  particulars  will  be  given 
in  the  next  number  of  the  Proceedings. 


At  the  next  Ordinary  Meeting,  on  Wednesday,  March  16th,  1904, 
at  5.30.  p.m.,  the  following  papers  will  be  communicated  : — 

"  Mercuric  nitrite  and  its  decomposition  by  heat."     By  P.  C.  RSy. 

"  Note  on  the  higher  glycerides,"     By  J.  B.  Hannay. 

"  The  nature  of  a  solution  of  iodine  in  aqueous  potassium  iodide." 
By  C  H.  Burgess  and  D.  L.  Chapman. 

"The  reduction  of  2  : 6-dinitrotoluene  with  hydrogen  sulphide." 
By  J.  B.  Cohen  and  J.  Marshall. 

"Isomeric  change  of  diacylanilides  into  acylaminoketones.  Trans- 
formation of  the  dibenzoyltoluidines  into  the  isomeric  benzoylamino- 
methylbenzophenones."     By  F.  D.  Chattaway  and  W.  H.  Lewis. 

"  Acid  esters  of  methyl  substituted  succinic  acids."  By  W.  A.  Bone, 
J.  J.  Sudborough,  and  C.  H.  G.  Sprankling. 

"  The  action  of  ethyl  /3-iodopropionate  on  ethyl  disodioacetylene- 
tetracarboxylate."     By  O,  Silberrad. 
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Wednesday,  March  16th,   1904.     Professor  W.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  L.  F.  Guttmann,  J.  H.  Pollok,  F.  D'O.  Mears,  and  M.  Blood 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Harold  S.  Hammond,  Government  Laboratory,  Kingston,  Jamaica. 

Laurel  Cecil  F.  Oldfield,  Lincoln  College,  Oxford. 

William  D,  Page,  Constitutional  Club,  London,  W.C. 

Thomas  L.  D.  Porter,  B.Sc,  161,  Downsell  Road,  Stratford,  E. 

Louis  John  E.  Riley,  Port-of-Spaiu,  Trinidad. 

Henry  Heron  Smith,  76,  Plumstead  Common  Road,  Plumstead. 


Of  the  following  papers,  those  marked  *  were  read : 

*46.  "  Mercuric  nitrite  and  its  decomposition  by  heat."     By 
Prafulla  Chandra  RAy. 

Mercuric  nitrite,  hitherto  unknown,  can  be  obtained  by  evaporating 
in  vacuo  over  sulphuric  acid  the  solution  left  by  decomposing  mercuric 
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chloride  with  silver  nitrite.  It  occurs  in  groups  of  light  yellow  needles 
which  slowly  deliquesce  and  decompose  when  exposed  to  the  air.  The 
salt  and  its  aqueous  solution  are  stable  when  sealed  up  out  of  contact 
with  air.  The  solid  salt  is  largely  decomposed  by  water.  When 
heated  at  about  100°  in  a  vacuum,  it  melts  and  intumesces,  decompos- 
ing for  the  most  part  into  mercurous  nitrate  and  nitric  oxide,  but  also, 
to  a  small  extent,  into  red,  crystalline  mercuric  oxide  and  the  gases  of 
decomposed  nitrous  anhydride.  Mercurous  nitrate  is  also  the  main 
product  of  the  decomposition  of  mercurous  nitrite  at  about  200°,  but 
in  this  case  the  nitrate  occurs  principally  as  a  pseudo-sublimate, 
derived  from  the  vapours  of  the  decomposing  nitrite  {Froc,  1903,  19, 
78  j  Trans.,  1903,  83,  491). 

Discussion. 

Dr.  Divers  said  that,  in  order  to  understand  the  production  of  mer- 
curous nitrate  and  nitric  oxide  from  mercuric  nitrite,  it  was  necessary 
(1)  to  bear  in  mind  that  nitric  peroxide  acts  freely  on  metallic  silver 
to  form  nitrate  and  nitric  oxide,  and  has  no  action  whatever  on  silver 
nitrite,  and  that  silver  nitrate  heated  with  nitric  oxide,  even  at  tem- 
peratures well  below  200°,  interacts  with  it  to  form  nitrite  and  nitric 
peroxide ;  (2)  to  assume  the  same  to  be  true  of  mercurous  nitrite  and 
nitrate ;  and  (3)  to  refer  to  the  decomposition  by  heat  of  mercurous 
and  silver  nitrites.  Silver  nitrite,  heated  only  moderately,  behaves 
almost  like  mercuric  nitrite,  except  that  half  the  silver  is  left  in  the 
metallic  state.  But  when  it  is  decomposed  rapidly,  the  silver  nitrate 
produced  is  small  in  quantity,  most  of  the  silver  being  left  in  the 
metallic  state  and  much  nitric  peroxide  escaping.  When  mercurous 
nitrite  is  heated,  the  ultimate  products  are  also  mercurous  nitrate  and 
nitric  oxide,  together  with  about  half  of  the  metal  in  the  free  state. 
But  here,  visibly,  the  first  products  are,  for  the  most  part  at  least, 
metal  and  nitric  peroxide,  which  then,  at  some  distance  off,  interact  to 
form  mercurous  nitrate  and  nitric  oxide.  It  can,  therefore,  hardly  be 
doubted  that  the  products  of  decomposition  of  two  molecules  of 
mercuric  nitrite  by  heat  are  represented  by  2Hg  +  4NO2,  which  then 
become  (HgN03)2 -f  2N0,  without  much  loss  by  vaporisation  at  the 
relatively  low  temperature  at  which  the  salt  decomposes. 


*47.  "  Note   on  the    higher    glycerides."    By  James   Ballantyne 

Hannay. 

The  higher  glycerides,  as  represented  by  purified  stearin,  olive  oil, 
linseed  oil,  oasfcor  oil,  cotton-seed  oil,  rape  oil,  and  earth-nut  oil,  are  all 
capable  of    entering  into    direct    combination  with    lead  oxide,  the 
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new  compounds  being  formed  by  heating  the  oils  with  excess  of 
finely-divided  litharge  at  170°  to  180°  and  dissolving  out  the  product 
with  chloroform,  petroleum,  or  carbon  tetrachloride.  The  substance 
obtained  resembles  wax  and  has  no  sharp  melting  point ;  it  begins  to 
soften  at  120°,  becomes  viscous  at  150°  to  160°,  and  is  quite  limpid  at 
190°.  It  commences  to  boil  and  decompose  at  about  280°,  the 
temperature  varying  a  few  degrees  according  to  the  oil  used. 

In  the  case  of  the  olein  derivative,  the  composition  may  be  repre- 
sented by  the  formula  C3H503:Pb3(CjgH2302)3,  where  the  three  atoms  of 
lead  are  seen  to  replace  six  atoms  of  hydrogen,  three  in  molecules  of 
glycerol,  and  three  in  those  of  oleic  acid.  This  compound  probably 
represents  the  first  step  in  saponification  by  lead  oxide.  The  oleic 
acid  derivative,  when  dissolved  in  ether,  is  decomposed  by  cold  water 
in  the  following  manner  : 

2(C57Hio406.3PbO)  +  3H2O  =  2{C,U,0^)  +  3(Oi8H33()2),Pb,PbO, 

glycerol  and  a  basic  lead  oleate  being  thereby  produced.  Lead 
glyceryl  oleate  and  the  corresponding  stearate,  linoleate,  and  ricino- 
leate  resemble  mercury  thymyl  acetate  in  forming  a  double  compound 
with  lead  acetate. 

The  foregoing  compounds  are  stable  and  not  affected  by  fractional 
precipitation,  neither  is  the  lead  displaced  by  metallic  sodium,  phos- 
phoric oxide,  or  sulphur  trioxide.  The  free  linkings  of  the  unsaturated 
glycerides  were  unaffected  by  the  combination  with  lead  oxide,  for 
the  iodine  number  remained  unchanged. 

The  combination  of  the  lead  glyceryl  oleate  with  sulphur  chloride 
is  similar  to  the  products  obtained  from  the  unsaturated  glycerides  in 
general.  An  examination  of  the  action  of  sulphur  chloride  on  oils  showed 
that  with  due  precaution  the  sulphur  chloride  additive  compound  was 
identical  in  type  with  the  substances  obtained  by  the  addition  of 
bromine,  iodine,  and  oxygen.  The  sulphur  chloride  saturated  the  free 
linking,  thus  behaving  as  a  bivalent  radicle.  The  oxygen  absorption 
was  determined  for  the  same  oils,  and  the  results  of  all  these  com- 
binations have  been  tabulated. 

During  these  investigations,  no  evidence  has  been  obtained  of  the 
existence  of  Hazura's  linolenic  or  isolinolenic  acid  with  six  free  link- 
ings (with  eighteen  in  the  triglyceride) ;  all  the  iodine  numbers  are  well 
under  the  limit  for  pure  linoleic  acid  with  four  free  linkings,  this 
deficiency  being  due  to  the  presence  of  oleic  or  other  acid  of  a  more 
saturated  type. 

Experiments  were  made  with  numerous  samples  from  which  the 
acid  had  been  obtained  by  three  different  methods,  but  only  linoleic 
acid  with  four  linkings  was  obtained,  this  result  agreeing  with  that  of 
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Reformatzky,  who  could    find  no   evidence   of  the   existence  of  acids 
with  six  free  linkings. 

The  author  showed  that  Hazura's  method  of  separation  with  alka- 
line permanganate  has  a  very  variable  effect,  the  oxidation  proceeding 
further  than  the  formation  of  hydroxy-acids.  Hence  it  is  concluded 
that  no  acid  with  an  iodine  number  higher  than  that  corresponding 
with  four  free  linkings  exists  in  natural  oil. 


*48.  "  Isomeric  change  of  diacylanilides  into  acylaminoketones. 
Transformation  of  the  dibenzoyltoluidines  into  the  isomeric 
benzoylaminomethylbenzophenones."  By  Frederick  Daniel 
Chattaway  and  William  Henry  Lewis. 

It  has  been  shown  recently  that  acyl  groups  must  be  included 
among  those  which,  under  suitable  conditions,  can  pass  from  the 
nitrogen  of  an  aromatic  amine  into  the  nucleus,  displacing  a  hydrogen 
atom  in  a  para-  or  ortho-position  relatively  to  the  nitrogen. 

An  excellent  illustration  of  this  intramolecular  rearrangement  is 
furnished  by  the  behaviour  of  the  dibenzoyltoluidines,  which  at  a  high 
temperature  under  the  influence  of  hydrogen  chloride  are  converted 
into  the  isomeric  benzoylaminomethylbenzophenones,  thus  : 

N(C0Ph)2  NH-COPh  N(C0Ph)2  NH-COPh 

NlVIe        __     r^^Me  ,     .^\  ^     /^COPh 

I  — >      I        I  and     I         I  -->     I        1 


COPh  Me  Me 

In  the  transformation  of  dibenzoylo-toluidine,  when  the  acyl  group 
might  take  up  a  para-  or  an  ortho-position  relatively  to  the  nitrogen, 
the  former  is  assumed,  apparently  exclusively.  In  the  transformation 
of  dibenzoyl-/)-toluidine,  an  ortho-position  only  is  available. 

As  in  the  case  of  the  analogous  transformation  of  the  acylchloro- 
aminep,  interchange  between  the  ju-hydrogen  atom  and  the  acyl  group 
takes  place  more  readily  than  that  in  which  the  hydrogens  in  the 
ortho-positions  are  concerned. 

The  yield  of  i-avtmo-5-niethi/lbenzophenone  is  about  50  per  cent. 
and  that  of  2-a7nino-5-methi/lbenzop/ienone  about  20  per  cent, 
calculated  on  the  weight  of  the  corresponding  toluidino  used. 

These  hitherto  unknown  aminoketonos  wore  described  together 
with  a  number  of  their  more  important  derivatives. 
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*49.  "  The  action  of  ethyl  /3-iodopropionate  on  ethyl  disodioethane- 
tetracarboxylate."    By  Oswald  Silberrad. 

The  investigation  of  the  interaction  between  ethyl  /3-iodopropionate 
and  ethyl  disodioethanetetracarboxylate  has  led  to  the  discovery  of 
the  following  new  compounds  : 

Ethyl  butane  ayySS-pentacarboMi/late, 

C02(C,H,)-CH,-OH2-C(CO,-C2H,VCH(002-C.H,)2, 
boils  at  215 — 218°  under  17  mm.  pressure  and  yields  haloid  derivatives 
which  readily  give  rise  to  a  lactonic  acid. 

Butane-ayyhh-pentacarhoxylic  ac  id, 

C02H-CH2-CH2-C(CO.,H)2-CH(C02H),., 
readily  loses   carbon    dioxide,   forming   butane-ayS-tricarboxylic  acid, 
which  melts  at  122°,  and  not  at  116 — -120°  as  previously  given  (A.uvers, 
Kbbner,  and  Megenburg,  Ber.,  1891,  24,  2895). 

Ethyl  A^-dihydromuconate  (A  -butylenedicarboxylate), 

002(C2H5)-ch2-ch:ch-ch2-C02-C2H5, 

boils  at  120 — 125°  under  17  mm.  pressure.  The  formation  of  this 
substance,  which  constitutes  one  of  the  minor  fractions,  is  probably 
due  to  the  condensation  of  two  molecules  of  ethyl  /3-iodopropiouate 
with  loss  of  hydriodic  acid. 

Hexane-ayyhhl,-hexacarhoxylic  acid  was  obtained  by  the  saponification 
of  the  corresponding  ester,  which,  however,  was  not  isolated  in  a  pure 
condition  ;  the  constitution  of  the  acid  was  established  by  its  conver- 
sion, with  loss  of  carbon  dioxide,  into  hexane-ayS^-tetracarboxylic 
acid,  which  latter  appears  to  be  identical  with  Sell  and  Easterfield's 
aa-diglutaric  acid. 

Ethyl  ethylenetetracarboxylate,  {G0.2'Q^^2^'.C{GO^'Q,fi^.^,  is  also 
produced  in  email  quantities,  and  was  identified  by  conversion  into  its 
acid  potassium  salt.  Its  formation  is  probably  due  to  the  action  of 
iodine,  produced  by  the  decomposition  of  ethyl  /8-iodopropionate,  on 
ethyl  disodioethanetetracarboxylate. 


*50.  "The  heat  of  formation   of  glucinum   chloride."     By   James 

Holms  Pollok. 

This  research  was  undertaken  in  order  to  obtain  the  heat  of 
formation  of  glucinum  chloride  direct  from  the  metal,  for  this  con- 
stant is  required  in  calculating  the  heats  of  formation  of  the  other 
salts  of  glucinum  from  the  heats  of  neutralisation  of  the  various 
acids  by  the  base  glucina. 

A  sample  of  ground  beryl  from  Limoges  was  employed  in  the  pre- 
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paration  of  pure  glucina,  and  this  oxide  was  converted  into  the  anhy- 
drous chloride  by  heating  with  carbon  (from  cane  sugar)  in  a  current 
of  dry  chlorine,  the  metal  being  finally  obtained  from  the  salt  by  the 
action  of  metallic  sodium  in  a  nickel  crucible. 

On  dissolving  the  metal  in  hydrochloric  acid  contained  in  a  calori- 
meter, it  was  found  that  the  heat  of  formation  of  glucinum  chloride 
in  solution  was  199*5  calories.  The  heat  of  solution  of  the  anhydrous 
chloride  in  water  is  44"5  calories,  and  deducting  this  from  the  fore- 
going number,  the  heat  of  formation  of  dry  anhydrous  glucinum 
chloride  is  found  to  be  155  calories. 


*51.  "  A  note  on  the  composition  of  distilled  oil  of  limes  and  a  new 
sesquiterpene."  By  Herbert  Edward  Burgess  and  Theodore 
Henry  Page. 

The  authors  have  isolated  and  identifi^ed  ^-terpineol  (m.  p.  35°)  as 
forming  a  large  proportion  of  the  oxygenated  constituents  of  the  oil. 
The  peculiar  odour  of  the  oil  which  is  attached  to  the  terpineol  frac- 
tion is  due  to  an  isomeric  liquid  terpineol  of  slightly  lower  boiling 
point.  A  new  sesquiterpene  of  partially  olefinic  nature  was  also  identi- 
fied, which  boils  at  131°/9  mm.  and  at  262—263°  (uncorr.)/756  mm., 
in  the  latter  case,  with  slight  decomposition  ;  it  has  a  sp.  gr.  0'873  at 
15°  and  is  optically  inactive ;  n^  is  1*4935  at  15°,  and  1'4910  at  19*5°. 
The  sesquiterpene,  for  which  the  name  "  limene "  is  proposed,  was 
characterised  by  the  formation  of  a  trihydrochloride  (m.  p.  79 — 80°) ; 
this  was  the  only  well-defined  derivative  obtained,  and  from  it  the 
hydrocarbon  can  be  readily  regenerated.  The  same  sesquiterpene  has 
been  identified  in  hand-pressed  lime  oil  and  lemon  oil,  and  the  other 
oils  of  this  series  are  being  examined  for  it. 


52.  "  The  nature  of  a  solution  of  iodine  in  aqueous  potassium 
iodide."  By  Charles  Hutchius  Burgess  and  David  Leonard 
Chapman. 

Jakowkin  {Zeit.  pIiT/sikal.  Chem.,  1894,  13,  529  ;  1896,  20,  14)  has 
shown  that  the  distribution  of  iodine  between  carbon  disulphide  and 
an  aqueous  solution  of  potassium  iodide  of  varying  concentration 
accords  with  the  assumption  of  a  dissociable  compound  KI3. 
Dawson's  observations  (Trans.,  1901,79,  238),  conducted  at  a  different 
temperature,  confirm  this  conclusion.  The  work  of  the  authors  has 
been  directed  towards  the  measurement  of  the  relative  velocities  of 

the  I- and  Is-ioQH  by  two  independent  methods;  firolly,  by  a  careful 


comparison  of  the  iodine  carried  over  to  the  anode  by  the  same 
current  in  cells  containing  respectively  aqueous  potassium  iodide  and 
a  solution  of  iodine  in  aqueous  potassium  iodide,  and,  secondly,  by  a 
comparison  of  the  conductivities  of  the  same  solutions.     The  mean 

values  of  the  relative  velocities  of  the  I3-  and  I-ions,  determined  by 
the  first  and  second  methods,  are  0556  and  0"553  respectively.  These 
practically  identical  results,  obtained  by  two  different  processes,  are 
regarded  as  confirming  the  conclusions  of  previous  observers. 

A  new  and  symmetrical  method  of  writing  the  equilibrium  equations 
of  the  foregoing  solution  was  suggested. 

53.  "The  reduction  of  2  :  6-dinitrotoluene  with  hydrogen  sulphide." 
By  Julius  Berend  Cohen  and  Joseph  Marshall. 

In  the  course  of  an  experiment  in  which  2  : 6-dinitrotoluene  was 
reduced  with  hydrogen  sulphide  in  alcoholic  ammonia,  a  quantity 
of  2-nitro-4-amino-m-creEol  was  obtained  together  with  6-nitro- 
o-toluidine.  The  nitroaminocresol  crystallises  in  dark  orange  needles, 
which  dissolve  readily  in  dilute  acids  and  alkalis,  and  melt  at 
190'^  with  decomposition;  it  forms  colourless  salts  with  the  mineral 
acids  and  is  precipitated  from  its  solution  in  alkalis  by  carbon  dioxide. 
On  oxidation  with  lead  peroxide  and  dilute  sulphuric  acid,  it  yields 
2-nitrotoluquinone,  which  crystallises  in  ruby-red  prisms  melting  at 
64 — 65°,  and  is  converted  into  2-nitrotoluquinol  by  reduction  with 
sulphur  dioxide ;  the  latter  crystallises  in  scarlet  needles  melting  at 
117 — 118°  and  dissolving  in  aqueous  alkalis  to  a  violet  solution.  A 
solution  of  bleaching  powder  in  the  presence  of  hydrochloric  acid 
converts  nitroaminocresol  into  chloronitrotoluquinone,  which  crystal- 
lises in  palo  yellow,  spear-shaped  crystals  melting  at  70 — 71°.  The 
nitroaminocresol  is  formed  by  the  incomplete  reduction  of  2  :  6-dinitro- 
toluene to  6-nitro-o-tol}lhydroxylamine  in  the  same  way  that 
trinitrobenzene  and  trinitrotoluene  are  converted  into  the  hydroxyl- 
amino-compounds  (Cohen  and  Dakin,  Trans.,  1902,  81,  26).  The 
hydroxylamine  derivative,  on  boiling  with  dilute  hydrochloric  acid, 
changes  into  the  corresponding  ^-aminocresol : 

Me  Me 


NO/    \NH-OH  N0,,^\nH2 
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54.  "Acid  esters  of  methylsuccinic  acids."  By  William  Arthur 
Bone,  John  Joseph  Sudborough,  and  Charles  Henry  Graham 
Sprankling. 

The  methyl  hydrogen  salts  of  succinic,  cis-  and  frrtws-s- dimethyl - 
succinic,  and  tetramethylsuccinic  acids  have  been  obtained  by  the 
addition  of  methyl  alcohol  to  the  corresponding  anhydrides  •.  they 
melt  respectively  at  58°,  38°,  49°  and  63°. 

The  methyl  hydrogen  salts  of  the  unsymmetrical  monomethyl- 
succinic,  ^e??i-dimethylsuccinic,  and  trimethylsuccinic  acids  have  been 
prepared  by  three  distinct  methods  :  (a)  from  the  anhydride,  (&)  from 
the  neutral  ester,  and  (c)  from  the  acid.  The  oily  products  obtained 
by  all  three  methods  from  methylsuccinic  acid,  give  practically  the 
same  dissociation  and  esterification  constants. 

From  ^em-dimethylsuccinic  acid,  two  distinct  acid  methyl  esters  have 
been  obtained  ;  one  of  these  melts  at  52°  and  has  a  lower  dissociation, 
and  also  a  lower  esterification  constant  than  its  isomeride,  which  melts 
at  40-5°. 

The  methyl  hydrogen  salts  obtained  from  trimethylsuccinic  acid  are 
oils,  the  esters  obtained  from  the  anhydride  and  from  the  acid  appear 
to  be  identical,  but  differ  from  the  oil  obtained  from  the  neutral  ester 
as  regards  their  dissociation  and  esterification  constants.  The  results 
obtained  indicate  that  there  is  no  direct  relationship  between  the 
two  sets  of  constants. 

The  esterification  constant  tends  to  decrease  with  an  increase  in  the 
number  of  methyl  groups  present.  Walker's  generalisation  with 
respect  to  the  dissociation  constants  does  not  hold  good,  as  in  the 

succinic  series  the  ratio  -- — .  increases  from  212  for  succinic 

A  acid  ester 

acid  to  27 '0  for  tetramethylsuccinic  acid.     The  value  for  a  in  Weg- 

scheider's  equation,  aK=  Ka  +  Kfi,  gradually  decreases  from  0'945  for 

succinic  acid  to  0"074  for  tetramethylsuccinic  acid. 

65.  "  A  note  on  phenyldimethylallylammonium  compounds." 
By  Alfred  William  Harvey. 

Before  the  publication  of  a  paper  by  11,  O.  Jones  (Trans.,  1903,  83^ 
1400),  the  author  had  attempted  to  resolve  phenyldimethylallyl- 
ammonium  compounds  into  active  constituents.  His  results,  although 
differing  in  important  details,  confirm  the  conclusions  deduced  by 
Barrowcliff  and  Kipping  (Trans.,  1903,  83,  1141)  and  by  Jones 
(loo.  cit.). 
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56.  "  Estimation  of  hydrogen  peroxide  in  the  presence  of 
potassium  persulpliate,  by  means  of  potassium  permanganate." 
By  John  Albert  Newton  Friend. 

A  correct  estimate  of  the  amount  of  hydrogen  peroxide  present  in 
a  mixture  of  that  substance  and  potassium  persulphate  solution  is  not 
given  under  ordinary  conditions  by  titration  with  potassium  perman- 
ganate, the  values  obtained  being  always  too  low. 

It  is  found  that  the  proportion  of  permanganate  required  to  de- 
compose the  hydrogen  peroxide  is  subject  to  the  following  variat.ions  : 
(1)  it  increases  with  the  speed  of  titration,  (2)  it  varies  inversely 
with  the  the  concentration  of  the  persulphate  and  the  volume  of  the 
titrated  solution,  (3)  it  increases  and  finally  reaches  the  theoretical 
amount  when  the  concentration  of  the  sulphuric  acid  is  increased. 

A  fairly  accurate  estimation  may  therefore  be  obtained  if  the  time 
of  titration  is  short  and  the  volume  titrated  is  small,  whilst  the  con- 
centration of  the  sulphuric  acid  is  fairly  great. 


57.  "A  comparison  of  the  products  of  the  hydrolysis  of  potato 
starch  with  those  obtained  from  cereal  starches."  By  James 
O'SuUivan. 

In  this  investigation,  it  was  established  by  six  series  of  hydrolytic 
experiments  on  potato,  Lintner's,  malt,  barley,  maize,  and  rice  starches, 
with  both  malt-extract  and  diastase,  that  the  products  of  the  hydro- 
lysis of  potato  starch,  as  regards  the  percentages  of  maltose  and  dextrin, 
bear  no  quantitative  relationship  to  those  yielded  by  the  other  starches, 
and  that  therefore  the  products  of  the  hydrolysis  of  the  other 
starches  could  not  be  inferred  from  the  hydrolysis  of  potato  starch. 


March  23rd,  1904.  Annual  General  Meeting.  Professor  W.  A. 
TiLDEN,  D.Sc,  F.R.S.,  President,  in  the  Chair. 

Di'.  G.  Barger  and  Dr.  S.  B.  Schryver  were  appointed  scrutators, 
and  the  ballot  was  opened  for  the  election  of  Officers  and  Council 
for  the  ensuing  year.  The  President  then  presented  the  following 
Report  on  the  state  of  the  Society  during  the  past  twelve  months  : 
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Report  of  the  Council. 


The  Council  are  in  the  fortunate  position  of  being  able  to  report 
that  the  Society  continues  to  increase  and  flourish.  At  the  date  of 
the  Annual  General  Meeting  last  year,  the  number  of  Fellows  was 
2,631*;  since  that  date,  170  Fellows  have  been  elected  and  three 
reinstated,  making  a  gross  total  of  2,804.  Of  these,  23  have  been 
removed  for  non-payment  of  subscriptions,  and  the  elections  of  2  have 
become  void,  28  have  resigned,  and  17  have  died,  leaving  a  net  total 
of  2.734  Fellows  on  our  list. 


The  names  of  the  Fellows  who  have  died  are 


H.  G.  Adshead. 
J.  0.  Alexander. 
A.  E.  Barrows. 
Baron  de  Bush. 
Samuel  Clift. 
W.  H.  Corfield. 


T.  H.  Dodd. 
T.  W.  Fletcher. 
W.  Francis. 
H.  B.  Fulton. 
A.  G.  Hendry. 
T.  Isherwood. 


C.  James. 

T.  A.  Lawson. 

J.  Mactear. 

J.  Reddrop. 

G.  H.  Robertson. 


The  following  Fellows  have  withdrawn 


W.  H.  Barlow. 
W.  M.  Brothers. 
R.  J.  Brown. 
A.  CoUenette. 
W.  Diamond. 
J.  R.  Don. 
D.  Ferrier. 
A.  E.  Garrod. 
W.  Goodall. 


W.  Grafton. 
A.  Hill. 
T.  Lemmey. 
W.  Lewins. 
H.  Macan. 
A.  M.  Martin. 
J.  A.  Mathews. 
J.  Morison. 
A.  A.  Ramsay. 
J.  Robson. 


W.  Round. 
W.  J.  C.  Scrutton. 
G.  A.  Shaw. 
E.  A.  Smith. 
G.  C.  Thomson. 
A.  L.  Thornton. 
G.  A.  Watorhouso. 
W.  J.  Williams. 
A.  W.  Winterton. 


As  in  future  Reports  the  accounts  and  other  statistics  of  the 
Society  will  be  given  for  the  calendar  year,  the  following  data  for  the 
year  1903  may  be  of  interest  for  purposes  of  comparison.  The 
number  of  Fellows  on  January  1st,  1903,  was  2,607,  and  during  the 
year  173  Fellows  have  been  elected  and  5  reinstated  by  the  Council, 
making  a  gross  total  of  2,785.  Of  these,  the  Society  has  lost  16  by 
death,  46  from  resignations,  and  23  by  removal  for  non-payment  of 
subKcriptionH,  giving  the  number  of  Fellows  in  the  Society  on 
December  Slst,  1903,  oa  2,700. 

•  Ijttut  year  tliiH  Jinniher  wa8  incorrectly  stilted  to  ho  2171  (/Voc,  1903,  19,  SI  ; 
Trans.,  1903,  88,  62U). 


07 

Tlie  Society  has  to  lament  the  death  of  a  distinguished  Foreign 
Fellow,  Professor  Wladimir  Markownikoff,  on  February  11th,   1904. 

The  small  number  of  Fellows  elected  in  the  early  days  of  the  Society 
has  been  further  reduced  by  the  death  of  Dr,  William  Francis. 

The  scientific  work  of  the  Society  during  the  past  session  gives 
evidence  of  continued  activity.  Since  the  last  Annual  General 
Meeting,  163  scientific  communications  have  been  made  to  the  Society, 
107  of  which  have  already  been  published  in  the  Transactions,  and 
abstracts  of  all  have  appeared  in  the  Proceedings. 

During  1903,  181  scientific  communications  were  made  to  the 
Society,  110  of  which  were  published  iu  the  Transactions  iov  that  year, 
abstracts  of  all  appearing  in  the  Proceedings  for  1903, 

The  volume  of  IVansactions  for  1903  contains  142  memoirs  occupy- 
ing 1,490  pages,  whilst  that  for  the  preceding  year  contains  160 
memoirs  occupying  1,604  pages. 

The  Journal  for  1903  contains  also  3,882  abstracts  which  may  be 
classified  as  follows  : — 

Part  I. 

No.  of 
Pages.     Abstracts. 
Organic  Chemistry 872  1650 

Part  II. 

General  and  Physical  Chemistry  471 

Inorganic  Chemistry  443 

Mineralogical  Chemistry     119 

Physiological  Chemistry 391 

Chemistry  of  Vegetable  Physiology  and  Agri- 
culture   242 

Analytical  Chemistry 566 


768         2232 


Total  in  Parts  I.  and  II 1640         3882 

In  April  last,  Professor  Emil  Fischer  was  invited  to  give  the 
Faraday  Lecture  in  the  autumn,  and  provisional  arrangements 
were  made  for  its  delivery  early  in  the  present  session.  Much 
to  the  regret  of  the  Council,  continued  ill-health  has  prevented 
Professor  Fischer  from  fulfilling  his  intention,  and  for  the  present  the 
hope  of  numbering  him  among  the  Faraday  Lecturers  has  had  to  be 
abandoned.  The  Council  are  glad  to  be  able  to  announce  that 
Professor    Ostwald    will   deliver   the    Faraday   Lecture   on  Tuesday, 
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April  19th,  in  tho  Lecture  Theatre  of  the  Royal  Institution,  kindly 
lent  by  the  Managers  for  the  occasion. 

The  Centenary  of  the  Enunciation  of  the  Atomic  Theory  by  Dalton 
was  celebrated  by  the  Literary  and  Philosophical  Society  of  Manchester 
in  May  last,  and  in  company  with  Sir  Henry  Roscoe,  Professor  Thorpe, 
and  Professor  Frankland,  Vice-Presidents,  Dr.  Scott,  Secretary, 
and  Sir  William  Ramsay,  Foreign  Secretary,  the  President  attended 
the  meeting,  and  presented  an  address  in  the  name  of  the  Chemical 
Society. 

The  triennial  award  of  the  Longstaff  Medal  to  the  Fellow  of  the 
Society  who,  in  the  opinion  of  the  Council,  has  done  the  most  to 
promote  chemical  science  by  research  in  the  interval  since  the  last 
presentation,  was  made,  on  the  recommendation  of  the  Research  Fund 
Committee,  to  Professor  W.  J.  Pope,  F.R.S.,  for  his  researches  on 
the  stereochemistry  of  compounds  of  elements  other  than  carbon. 

The  Fifth  International  Congress  of  Applied  Chemistry  was  held  in 
Berlin  in  June  last,  and  the  President  attended  as  the  representative  of 
the  Society.  An  invitation  to  the  Congress  to  hold  its  next  meeting 
in  London,  given  by  the  President  of  the  Society  of  Chemical 
Industry,  was  supported  by  the  President,  but  on  a  vote  being  taken 
Rome  was  chosen  as  the  place  of  the  meeting  in  1905. 

The  Council  welcomed  the  opportunity  of  sending  a  letter  of  con- 
gratulation to  their  distinguished  Foreign  Fellow,  Professor 
Mendeleeff,  on  the  occasion  of  his  seventieth  birthday,  which  occurred 
on  February  9th  last. 

The  increase  in  the  use  of  the  Library  mentioned  in  last  year's 
report  has  been  maintained,  as  975  books  were  borrowed  from 
the  Library,  as  against  925  during  the  previous  year.  The  additions 
to  the  Library  comprise  115  books,  of  which  49  were  presented,  268 
volumes  of  periodicals,  and  48  pamphlets ;  as  against  84  books,  338 
volumes  of  periodicals,  and  23  pamphlets  last  year.  The  corresponding 
numbers  for  the  year  ending  December  31st,  1903,  are  991  books 
borrowed,  the  additions  to  the  Library  being  126  books,  of  which  51 
were  presented,  271  volumes  of  periodicals,  and  43  pamphlets. 

The  changes  proposed  in  last  year's  report  with  regard  to  the 
Library  have  now  been  carried  out,  and  cases  have  been  erected  in  one 
of  the  rooms  in  the  basement  for  the  storage  of  the  loss  used  books. 
These  cases  will  accommodate  about  3,500  volumes,  and  so  provide 
room  for  the  growth  of  the  Library  for  about  seven  years.  An  equal 
number  of  cases  can  be  added  at  any  future  period  without  cost 
beyond  that  of  the  cases  themselves. 

Mr.  F.  W.  Clifford  was  appointed  Librarian  on  July  1st. 

Tho  Council  regret  to  have  to  record  tho  death,  on  May  10th,  of  Mr. 
Josinh  Ilftll,  who   for  twonty-five  years  had    been    Collector    to    the 
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Society,  and  who  retired  in  1895  with  a  pension  of  £130  a  year.     It 
was  decided  to  grant  to  Mrs.  Hall,  his  widow,  an  annuity  of  £30. 

The  Society  has  been  the  fortunate  recipient  of  two  handsome  busts 
in  bronze  of  distinguished  chemists,  that  of  Liebig  (a  copy  of  the 
one  in  Munich)  having  been  presented  by  Dr.  Messel,  and  that  of  Dalton, 
which  has  been  modelled  from  all  available  sources  by  Miss  Levick, 
by  Professor  Thorpe.  Two  interesting  photographs  of  portraits 
have  also  been  received,  one  of  Roger  Bacon,  presented  by  Mr.  Oscar 
Guttmann,  and  one  of  Dr.  Wm.  Prout,  F.R.S.,  from  his  son,  the  Rev. 
T.  J.  Prout. 

At  an  Extraordinary  General  Meeting  of  the  Society  held  on  July 
2nd,  the  proposal  of  the  Council  to  alter  Bye-Law  I.  so  that  the 
annual  publications  of  the  Society  should  not  be  sent  to  Fellows  who 
are  in  arrear  with  their  subscriptions  was  unanimously  approved.  To 
give  effect  to  this  change  in  the  Bye-Law,  the  Journal  is  now  issued 
to  Fellows  on  the  last  day  instead  of  the  first  day  of  the 
month.  An  extra  number  of  the  Transactions  was  issued 
on  December  31st  to  provide  for  the  publication  of  papers  which 
would  have  appeared  on  January  1st,  1904,  under  the  old  arrange- 
ment, and  now  that  the  change  has  been  made  the  net  result 
is  that  Fellows  receive  the  monthly  parts  of  the  Journal  a  day  earlier 
than  heretofore. 

The  first  part  (Authors'  Index)  of  the  Collective  Index  for  the 
decade  1893 — 1902,  promised  provisionally  for  1904,  was  issued  in 
January  to  those  Fellows  who  had  made  application  for  it  in  accord- 
ance with  the  printed  notices  circulated  with  the  monthly  parts  of  the 
Journal  since  last  July,  and  it  is  hoped  that  the  subject  index  for  the 
same  period  may  be  ready  before  the  end  of  next  year.  The  rapid 
publication  of  the  Authors'  Index  is  due  to  the  untiring  energy  and 
devotion  of  the  Indexer,  Mrs.  Dougal,  and  has  in  no  way  interfered 
with  the  issue  of  the  Annual  Index  at  the  end  of  February,  which  has 
been  customary  since  she  undertook  the  work  involved  in  its  prepara- 
tion. 

The  Second  Report  of  the  Joint  International  Committee  on  Atomic 
Weights,  which  now  includes  Professor  Moissan  as  the  representative 
of  France,  with  its  revised  table  of  atomic  weights,  has  been  issued  to 
Fellows  both  in  the  Proceedings  and  in  the  Journal. 

The  Council  resolved  that  the  rooms  of  the  Society  should  be  closed 
not  later  than  10.30  p.m.  on  those  evenings  on  which  meetings  are 
held,  and,  as  very  few  Fellows  were  found  to  use  the  Library  on 
Saturday  afternoons,  it  was  farther  resolved  that  it  should  be  closed 
at  2  p.m.  on  Saturdays  from  the  beginning  of  the  present  year. 

Grants  amounting  in  all  to  £232  have  been  made  during  the  year 
from  the  Research  Fund,  of  which  amount  £15  has  been  returned. 
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The  Council  desires  to  record  its  deep  sense  of  obligation  to 
Dr.  Horace  T.  Brown  for  the  ability  and  patience  with  which  he  has 
discharged  the  duties  of  Treasurer  during  the  past  year.  Finding  on 
taking  office  that  a  complete  reorganisation  of  the  method  of  collecting 
the  contributions  of  Fellows  and  of  keeping  the  Accounts  of  the 
Society  was  immediately  necessary,  he  did  not  shrink  from  the 
immense  labour  involved  in  establishing  a  new  system  and  getting  it 
into  operation.  The  nature  of  the  changes  which  have  been  made  is 
explained  below,  and  it  is  obvious  that  great  sacrifices  of  time  and  of 
personal  effort  were  involved  in  the  process.  It  is,  therefore,  with  the 
utmost  regret  that  the  Council  has  received  from  Dr.  Brown  an 
intimation  that  his  engagements  no  longer  permit  him  to  retain  office. 

In  March  last  it  was  found  that  certain  subscriptions  and  admission 
fees  of  Fellows  which  had  apparently  been  paid  had  not  been  entered 
in  the  Books  of  the  Society.  An  examination  of  the  Books  was  made 
by  a  firm  of  Chartered  Accountants,  and  on  April  22nd,  the  late 
Assistant  Secretary,  who  at  that  time  was  acting  as  Librarian  and 
Curator,  was  dismissed. 

The  Accountants  subsequently  reported  that  an  investigation  of 
the  Society's  Books,  carried  back  to  March,  1895,  showed  that  there 
was  an  apparent  deficiency  amounting  to  £2306. 

The  late  Assistant  Secretary,  whilst  not  admitting  the  accuracy  of 
the  amount  of  the  deficiency,  has,  up  to  the  present,  repaid  to  the 
Society  sums  amounting  to  £250. 

Hitherto,  it  has  been  customary  for  the  Treasurer  to  close  the 
Books  of  the  Society  a  few  days  before  the  Annual  General  Meeting, 
and  to  make  up  the  Accounts  to  a  date  as  near  to  that  of  the  Annual 
Meeting  as  possible.  This  arrangement  has  given  rise  to  considerable 
inconvenience,  owing  in  the  first  place  to  the  short  time  allowed  to 
complete  the  financial  statements,  and  secondly  to  the  impossibility 
of  conforming  strictly  to  that  portion  of  Bye-Law  VIII,  which 
requires  the  Auditors  to  report  to  the  Council  at  least  one  week 
before  the  Annual  General  Meeting.  In  future,  therefore,  the 
Treasurer  will  present  his  Accounts  at  the  Annual  Meeting  made  up  to 
December  31st,  instead  of  to  some  indeterminate  day  near  the  end  of 
March,  and  these  Accounts  will  be  drawn  up  in  a  somewhat  different 
form  from  that  previously  adopted.  A  statement  of  the  financial 
condition  of  the  Society  made  up  for  the  year  ending  December  3l6t 
laHt  in  this  modified  form  accompanies  this  Keport,  including  a  Eevenue 
and  Expenditure  Account  and  Balance  Sheet,  but  the  Treasurer  has 
conftidered  it  advisable  on  this  occasion  to  include  for  purposes  of 
comparison  another  statement  made  out  on  exactly  the  old  lines  up 
to  March  12th,  and  it  is  to  this  latter  (statement,  which  is  comparable 
with  the  one  of  last  year,  that  the  following  remarks  apply. 
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The  total  income  of  the  Society,  from  March  2  2nd,  1903,  to  March  12th. 
1904,  was  £7276  16«.  5d.,  whilst  the  expenditure  for  the  sxme  period 
was  £6060  17s.  id.,  showing  an  excess  of  income  over  expenditure 
of  £1215  19s.  1(/.,  against  a  surplus  last  year  of  £817  7s.  Id.  The 
comparison,  however,  is  not  a  fair  one,  unless  we  adjust  the  figures 
in  the  respective  years  for  the  arrears  of  contributions  in  each  case. 

Owing  to  the  alteration  in  July  last  of  Bye-Law  I,  by  which 
Fellows  who  are  in  arrear  with  their  subscriptions  do  not  receive  the 
publications  of  the  Society,  the  annual  contributions,  which  become 
due  in  January,  have  been  paid  up  more  punctually  this  year  than 
usual.  On  March  22nd,  1903,  the  arrears  amounted  to  £2316,  whilst 
on  March  12th  this  year  they  were  £2008,  a  difference  in  favour  of 
this  year  of  £308.  When  this  adjustment  is  made,  the  surplus  of 
this  year  becomes  £907  19«.  Id.  against  £817  7s.  Id.  last  year,  a 
result  which  may  be  regarded  as  highly  satisfactory  when  we  take 
into  consideration  certain  large  items  of  extraordinary  expenditure 
which  have  been  incurred  this  year,  and  which  will  be  alluded  to 
later. 

The  total  amount  received  this  year  for  Admission  Fees,  Life  Com- 
positions, and  Subscriptions  is  £5809  against  £4776  last  year,  a 
difference  in  favour  of  this  year  of  £1033.  This,  however,  includes 
£250  received  on  Account  of  Arrears  of  Subscriptions  from  the  late 
Assistant  Secretary,  and,  as  already  stated,  the  subscriptions  this 
year  are  paid  up  more  closely  by  £308.  With  these  adjustments,  the 
increased  income  this  year  from  contributions  of  Fellows  is  £475, 
about  half  of  which  is  due  to  the  unusually  large  number  of  Life 
Composition  Fees. 

The  sale  of  the  Society's  publications,  and  the  proceeds  of  the 
advertisements  in  the  Journal  have  brought  in  £40  9s.  4(i.  more  than 
last  year. 

With  regard  to  investments,  the  Treasurer  has  to  report  that  since 
the  last  General  Meeting  he  has;,  with  the  authority  of  the  Council, 
purchased  on  behalf  on  the  Society  £1500  of  Transvaal  3  per  cent. 
Guaranteed  Stock.  The  investments  on  the  General  Account  now  stand 
at  £18,909  Os.  5d.,  whilst  those  of  the  Research  Fund  Account  are 
valued  at  £6659  5s.  5d. 

The  total  expenditure  this  year  shows  the  large  increase  of 
£665  19s.  Ad.,  which  is  due  to  certain  large  items  of  an  exceptional 
nature. 

The  balance  of  the  cost  of  the  first  volume  of  the  Decennial  Index, 
1893 — 1902,  amounting  to  £386  ds.  Id.,  is  chargeable  against  this 
year's  revenue,  being  an  increase  of  £254  5s.  ^d.  The  completion  of 
the  Library  Catalogue  was  announced  in  the  Report  of  last  year,  but 
the  main  cost  of  £156  16s.  Od.  has  been  borne  by  the  present  accounts. 
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The  additional  accommodation  for  books  referred  to  in  an  earlier  part 
of  this  Report  has  been  provided  at  a  cost  of  £128  2s.  id.  Two  other 
large  items  of  expenditure  of  an  exceptional  nature  amounting  to 
<£228  Is.  Qd.  are  included  under  Accountants'  and  Legal  charges,  and 
are  mainly  attributable  to  the  special  investigation  of  the  Society's 
Accounts  to  1895,  to  which  reference  has  already  been  made  above. 

It  is  satisfactory  to  notice  that  the  expenses  incidental  to  the 
publication  of  the  Journal  show  a  decrease  this  year  of  about  j£100. 

The  system  of  keeping  the  Treasurer's  accounts  has  undergone 
revision  during  the  past  year,  the  old  system  having  been  found  in- 
sufficient for  the  present  needs  of  the  Society. 

At  the  request  of  the  Council,  Messrs.  W.  B.  Keen  and  Co.,  Chart- 
ered Accountants,  have  opened  up  a  new  set  of  books,  and  have  also 
undertaken  to  give  the  Treasurer  a  quarterly  audit,  and  to  assist  in 
the  preparation  of  the  accounts  for  the  Annual  Statement. 

This  arrangement,  which  guarantees  skilled  professional  assistance 
and  a  thorough  checking  of  the  accounts  at  frequent  intervals,  has 
now  been  in  operation  for  some  time,  and  will  not  entail  any  additional 
expense  to  the  Society,  as  the  appointment  of  a  Treasurer's  Assistant 
is  thereby  rendered  unnecessary. 

Arrangements  have  been  made  with  Messrs.  Coutts  and  Co.,  the 
Society's  Bankers,  by  which  in  future  they  will  receive  the  contribu- 
tions of  Fellows  direct. 

Professor  H.  B.  Dixon  moved  the  adoption  of  the  I'eport,  which 
was  seconded  by  Mr.  E.  W.  Yoelcker  and  cai'ried  unanimously. 

Dr.  Scott  proposed,  and  Dr.  Philip  seconded,  a  vote  of  thanks  to 
the  Auditors,  which  was  acknowleged  by  Dr.  Moody. 

The  President  then  delivered  his  address,  which  was  devoted 
chiefly  to  a  review  of  the  scientific  history  of  the  Society  since 
its  foundation  in  1841.  The  early  volumes  of  the  Memoirs  of  the 
Society  contain  papers  by  many  eminent  foreign  chemists,  such  as 
that  on  "  The  Atomic  Weight  of  Carbon,"  by  Professors  Redten- 
bacher  and  Liebig,  and  the  memoir  on  "  The  Radical  of  the  Cacodyl 
Series,"  by  Professor  Bunsen.  These  and  others,  such  as  Frank- 
land's  paper  on  "The  Isolation  of  the  Organic  Radicals,"  indicate 
the  general  nature  of  the  problems  which  occupied  chemists  in 
the  early  days  of  the  Society.  The  Quarterly  Journal,  which,  in 
1849,  succeeded  the  three  volumes  of  Memoirs,  contain  many  con- 
tributions by  Hofmann,  Williamson,  Frankland,  Kolbe,  and  Odling, 
but  as  it  was  the  custom  in  those  days  for  authors  to  sond  all  their 
more  serious  work  to  the  Royal  Society,  the  Journal  qf  the  Cliemical 
Society  does  not  provide  a  continuous  picture  of  the  results  of 
uLumicul    investigation    iu    this   country.       In     itiC2,    the    Quarterly 
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was  commenced. 

At  that  period,  language  and  formulae  were  alike  governed  by  the 
then  predominant  theory  of  types.  Modern  views  of  constitution 
based  on  clearer  ideas  of  valency  were  not  definitely  exhibited  in  the 
Jominal  till  1865,  when  Dr.  Crum  Brown's  paper  appeared  on  "  The 
Theory  of  Isomeric  Compounds."  The  change  could,  however,  be 
accomplished  only  after  agreement  had  been  arrived  at  in  reference  to 
atomic  weights.  Stereochemical  ideas,  inaugurated  in  1875  by  Le 
Bel  and  van't  Hoff,  have  reached  their  logical  conclusion  in  the  work 
of  Pope. 

Other  subjects  traced  through  the  successive  volumes  of  the 
Journal  are  the  spectroscope,  the  periodic  scheme  of  classification, 
molecular  weights,  and  the  application  of  Avogadro's  law.  The 
paucity  of  systematic  research  in  the  United  Kingdom  during  so  many 
years  was  referred  to,  and  some  of  the  causes  which  led  to  the 
publication  of  so  few  papers  by  the  Society,  and  the  rapid  development 
of  activity  during  the  last  twenty  years. 

The  address  concluded  with  a  suggestion  for  the  publication  by  the 
Society  of  annual  reports  on  the  progress  of  chemistry  in  its  several 
more  important  divisions. 

Professor  Emerson  Reynolds  proposed  a  vote  of  thanks  to  the 
President,  coupled  with  a  request  that  he  would  allow  his  address  to 
be  printed  in  the  'Transactions. 

Mr.  David  Howard  seconded  the  motion,  which  was  carried  by 
acclamation  and  acknowleged  by  the  Peesident. 

Professor  Divers  proposed  a  vote  of  thanks  to  the  Treasurer,  Secre- 
taries, and  Council.  This  was  seconded  by  Mr.  Spilleb  and  unani- 
mously adopted.     Dr.  Scott  responded. 

The  Scrutators  presented  their  report  to  the  President,  who 
declared  the  following  to  have  been  duly  elected  as  Officers  and  Council 
for  the  ensuing  year  : 

President :  W.  A.  Tilden,  D.Sc,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President:  H.  E.  Arm- 
strong, Ph.D.,  LL.D.,  F.R.S. ;  A.  Crum  Brown,  D.Sc.,  LL.D.,  F.R.S. ; 
Sir  W.  Crookes,  F.R.S.  ;  James  Dewar,  M.A.,  LL.D.,  F.R.S.  ;  A. 
Vernon  Harcourt,  M.A.,  D.C.L.,  F.R.S.  ;  H.  Muller,  Ph.D.,  LL.D., 
F.R.S. ;  W.  Odling,  M.A.,  M.B.,  F.R.S. ;  W.  H.  Perkin,  Ph.D.,  LL.D., 
F.R.S, ;  J.  Emerson  Reynolds,  Sc.D.,  M.D.,  F.R.S.  ;  Sir  H.  E.  Roscoe, 
LL.D.,  F.R.S. ;  W.  J.  Russell,  Ph.D.,  F.R.S. ;  T.  E.  Thorpe,  C.B., 
LL.D.,  F.R.S. ;  A.  W.  Williamson,  LLD.,  F.R.S. 
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Vice-Presidents  :  Horace  T.  Brown,  LL.D.,  F.R.S.  ;  Harold  B.  Dixon, 
M.A.,  F.R.S. ;  Wyndham  R.  Dunstan,  M.A.,  F.R.S.  ;  P.  F.  Frankland, 
LL.D.,  F.R.S. ;  David  Howard ;  Raphael  Meldola,  F.R.S. 

Secretaries  :  W.  P.  Wynne,  D.Sc,  F.R.S. ;  M.  0.  Forster,  D.Sc,  Ph.D. 

Foreign  Secretary  :  Sir  W.  Ramsay,  K.C.B.,  LL.D.,  F.R.S. 

Treasurer:  Alexander  Scott,  M.A.,  D.Sc,  F.R.S. 

OtJier  Members  of  Council :  Augustus  E.  Dixon,  M.D.  ;  J.  J.  Dobbie, 
M.A.,  D.Sc.  ;  Bernard  Dyer,  D.Sc.  ;  Alfred  D.  Hall,  M.A.  ;  A.  Harden, 
D.Sc,  Ph.D. ;  J.  T.  Hewitt,  M.A.,  D.Sc. ;  C.  A.  Kohn,  Ph.D.,  B.Sc  ; 
A.  Lapworth,  D.Sc  ;  J.  E.  Marsh,  M.A. ;  E.  J.  Mills,  D.Sc,  F.R.S. ; 
S.  Ruhemann,  M.A.,  Ph.D. ;  J.  M.  Thomson,  LL.D.,  F.R.S. 


ERRATA. 
Pboc,  1904,  Vol.  20. 
P.    51,    line    22,    for    '' CH<g«j:gg^C==C-CH,x,„.,0^^        ^^^ 
"  C02H-CH<(.^«.(,jj2\c ^_c-— CHA(.jj.(.Q^y  „ 

P.  51,  Hue  2*,  for  "  a-hydroxyhcxahydroterephthalic  acid,"  read  ^'  cis-a-hydroxy- 
Jiexahydroterephthalic  acid." 

*  From  bottom. 


THE  FARADAY  LECTURE. 

The  Faraday  Lecture  will  be  delivered  by  Professor  W.  Ostwald  on 
Tuesday,  April  19th,  1904,  at  8.30  p.m. 

Professor  Ostwald  will  lecture  in  English,  the  subject  of  his  discourse 
being  *'  Elements  and  Compounds." 

The  Lecture  will  be  delivered,  by  the  kind  permission  of  the 
Managers,  in  the  Theatre  of  the  Royal  Institution,  21,  Albemarle 
Street,  W. 

Admission  will  be  by  ticket  only.  Each  Fellow  of  the  Society  is 
entitled  to  two  tickets,  which  may  be  obtained  on  application  to  the 
Assistant  Secretary,  Chemical  Society,  Burlington  House,  W. 


At  the  next  Ordinary  Meeting,  on  Wednesday,  April  20th,  1904,  at 
6.30  p.m.,  the  following  papers  will  l)o  (ommunicated. 

*''J'Jio  vapour  density  of  hydrazine  hydrate."     By  Alexander  Scott. 

•'The  combiniug  volumes  of  carbon  monoxide  and  oxygen."  By 
Alexander  Scott 
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April  19th,  1904.     Extra  Meeting,  Professor  W.  A.  Tilden,  D.Sc. 
F.R.S.,  President,  in  the  Chair.    This  meeting  was  held  in  the  Theatre 
of  the  Royal  Institution,  by  kind  permission  of  the  Managers. 

The  President,  in  opening  the  proceedings,  said  : — So  many  yeai"« 
have  elapsed  since  we  enjoyed  the  delivery  of  a  Faraday  Lecture 
that  perhaps  a  few  words  of  introduction  may  not  be  regarded  as 
inopportune.  Faraday  died  in  1867,  and  immediately  after  his 
decease  the  Council  of  the  Chemical  Society  met  together  and  deter- 
mined that,  if  possible,  they  would  do  something  permanently  to 
do  honour  to  his  memory ;  and  the  result  was  that,  after  considerable 
deliberation,  they  decided  to  establish  this  system  of  lectures.  The 
first  of  the  course  was  given  in  1869  by  Duma.«,  only  two  years 
after  Faraday's  death.  Dumas  was  succeeded  by  Cannizzaro,  Hof- 
uiann,  Wurtz,  Helmholtz,  MendeleefE  and  Lord  Rayleigh.  You  will 
see,  therefore,  that  the  most  eminent  men  of  science  living  at  the  time 
were  ready  to  accept  the  invitation  to  undertake  the  office  of  Faraday 
Lecturer.  Owing  to  accidental  circumstances  it  is,  however,  a  rather 
long  period — some  23  years — since  we  heard  the  voice  of  a  Faraday 
Lecturer.  ThuDks  to  the  kindness  of  the  Members  and  the  Managers 
of  the  Royal  Institution,  the  lectures  have  all,  hitherto,  been  given 
within  this  place,  the  walls  of  which  for  so  many  years  echoed  to  the 
voice  of  Faraday,  and  which  were  the  witness  of  his  teaching  aud  his 
triumphs.      The    Council   of    the   Chemical   Society    were   uaturally 
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anxious  on  the  present  occasion,  as  on  all  previous  occasions,  to  find 
a  man  who  might  safely  be  regarded  as  qualified  by  his  own  researches 
and  by  his  own  contributions  to  science,  worthily  to  fill  the  office  of 
Faraday  Lecturer ;  and  they  are  satisfied  that  they  have  found  such 
a  man  among  their  own  Honorary  Members.  Professor  Ostwald  is  a 
man  who  is  not  only  honoured  in  the  country  of  his  adoption,  but 
is  famous  throughout  the  world  as  the  apostle  of  the  modern  doctrines 
concerning  chemical  affinity  and  the  mechanism  of  chemical  action. 
I  will  not,  however,  occupy  any  further  time,  but  ask  Professor 
Ostwald  to  be  good  enough  to  give  us  his  lecture. 

Professor  Ostwald  then  delivered  the  Faraday  Lecture,^of  which  the 
following  account  is  an  abstract. 

"  Elements  and  compounds." 

The  most  general  concept  underlying  all  chemical  theory  is  that 
of  a  phase  created  by  Willard  Gibbs.  A  phase  is  a  physical  homo- 
geneous body,  which  may  be  either  chemically  homogeneous  or  com- 
posed of  any  number  of  substances.  Every  single  phase  has  two 
degrees  of  freedom,  irrespective  of  its  chemical  simplicity  or  com- 
plexity. A  difference  arises  only  if  a  second  phase  is  formed.  When 
that  happens,  we  have  two  different  cases  :  either  the  properties  of  the 
remaining  part  of  the  first  phase  change  during  the  transformation 
into  a  new  phase,  or  they  remain  constant.  Phases  of  the  first  order 
we  call  solutions  ;  of  the  second,  hylotropic  bodies. 

By  forming  a  new  phase  of  a  solution,  we  get  two  portions  possess- 
ing different  properties.  On  separating  these  parts,  and  on  repeating 
the  separation  into  two  phases,  every  solution  finally  splits  up  into 
a  finite  number  of  hylotropic  bodies. 

Generally,  a  hylotropic  body  behaves  as  such  only  within  certain 
limits  of  temperature  and  pressure.  Beyond  these  limits  of  stability, 
it  assumes  the  properties  of  a  solution,  and  can  therefore  be  split 
up  again  into  a  finite  number  of  other  hylotropic  bodies.  These  we 
call  simpler  bodies  than  the  former.  At  last  it  becomes  impossible  to 
change  the  hylotropic  body  into  a  solution,  because  it  is  not  found 
practicable  to  reach  its  limit  of  stability.  Substances  which  can  form 
only  hylotropic  phases  we  call  elements. 

With  hylotropic  substances,  we  can  again  distinguish  two  cases. 
(1)  Either  the  hylotropic  body  can  exist  as  such  only  at  one  definite 
temperature  und  pressure,  and  by  changing  these  conditions  the  body 
iH  tran^tformed  into  a  solution.  This  is  the  case  with  solutions  of  con- 
stant boiling  [)OiDt  (for  example,  the  solution  of  acids  investigated  by 
Sir  Henry  RoHCoe)  or  with  cryohydrates,  Ac.  (2)  Or  there  is  a  finite 
range  of  terup  nt'ires  and  pressures  within  which  the  phase  invariably 
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behaves  as  a  hyiotropic  body  ;  in  this  case,  we  have  a  substance  proper. 
A  substance  or  chemical  individual  is  therefore  the  limiting  case  of 
hyiotropic  solutions,  and  is  defined  experimentally  by  its  not  changing 
its  properties  if  the  phase  is  partially  transformed  into  another,  for 
example,  by  distillation  or  crystallisation.  This  is  indeed  the  way  in 
which  pure  substances  are  defined  and  identified  practically. 

The  constancy  of  properties  is  causally  connected  with  constancy 
of  composition ;  that  is,  if  it  is  possible  to  produce  a  substance  proper 
from  other  substances  or  hyiotropic  bodies,  the  ratio  of  the  weights  of 
the  component  parts  must  have  a  certain  value  in  order  that  this 
peculiar  body  of  constant  properties  may  be  formed.  This  is  the  lata 
of  constant  proportions. 

In  forming  such  peculiar  l)odies,  elements  and  compounds  behave 
alike,  and  there  is,  therefore,  in  every  case  a  certain  definite  relation 
between  a  substance  and  its  components,  the  last  being  compounds  or 
elements.  A  compound  substance  can  therefore  be  split  up  into,  or 
regenerated  from,  elements  only  in  one  definite  manner.  If  we  form 
a  ternary  compound  ABC  of  the  elements  A,  B,  and  C,  we  get  the 
same  substance  by  forming  first  AB  and  uniting  it  with  C,  or  by 
first  preparing  AC  and  combining  this  with  B,  or,  lastly,  in  forming 
the  compound  ABC  directly  from  the  elements. 

By  combining  A  with  B,  we  get  a  certain  ratio  of  weights  between 
the  two  elements,  and  also  a  ratio  for  C  by  combining  it  with  AB  to 
form  ABC.  Now,  as  the  composition  of  ABC  is  independent  of  the 
manner  of  formation,  the  composition  of  a  substance  AC  is  not  more 
arbitrary,  but  is  already  defined  by  the  composition  of  ABC,  for  it 
must  contain  A  and  C  in  the  same  ratio  as  in  ABC.  la  the  same  way, 
the  composition  of  a  substance  BC  is  defined  in  such  a  manner  that 
the  elements  A,  B,  C,  can  combine  only  in  definite  ratios,  regulated  by 
the  combining  weight  of  each  element  for  the  compound  ABC.  This 
is  the  law  of  combining  weights,  generally  spoken  of  as  the  law  of 
atomic  weights. 

From  this  law,  the  law  of  multiple  proportions  can  be  deduced 
easily  by  applying  the  same  considerations  to  the  case  of  two  elements 
forming  more  than  one  compound. 

All  the  stoichiometrical  laws,  which  have  hitherto  been  deduced  and 
explained  only  by  the  atomic  hypothesis,  prove  to  be  direct  conse- 
quences of  the  purely  empirical  definition  of  the  concept  of  a  substance 
proper  or  a  chemical  individual,  and  the  atomic  hypothesis  is  rendered 
superfluous  for  the  purpose  of  this  deduction. 

According  to  the  energetic  theory  of  the  elements,  these  bodies  are 
explained  as  being  distinguishing  points  of  maximum  stability  relative 
to  all  adjacent  conceivable  substances.  If  we  as'sume  that  the  two  chnrac- 
teristies  are>utlicieut  to  determine  the  nature  of  a  substance,  and  ii  we 
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put  theso  characteristics  in  plane  co-ordinates  horizontally  and  erect 
vertical  lines  in  every  point  of  the  plane  to  express  the  free  energy  of 
the  corresponding  subf^tances,  we  get  a  continuous  surface  like  the 
stalactitic  ceiling  of  a  cavern,  the  end  of  each  stalactite[representingan 
element.  A  drop  of  water  hanging  on  the  ceiling  represents  by  its  flow 
the  possible  changes  between  the  elements.  To  bring  the  drop  fi'om  one 
stalactite  to  another,  it  must  be  raised  above  the  pass  between  the  two 
stalactites.  This  requires  a  certain  concentration  of  free  energy,  and 
the  practical  impossibility  of  changing  one  element  into  another  is  due 
to  the  practical  impossibility  of  bringing  about  the  required  concen- 
tration of  energy.  Now,  with  radium  and  other  unstable  elements, 
energy  is  not  a  relative  minimum  compared  with  the  adjacent 
possible  substances,  but  only  a  change  in  the  slope  of  the  surface 
which  represents  it.  The  drop  of  water  can  flow  of  its  own  accord 
from  the  point  of  the  element,  and  will  only  lessen  its  speed  on  passing 
through  this  point.  As  the  drop  arrives  finally  at  the  end  of  the 
stalactite  of  helium,  which  is  very  low  indeed  (because  helium  cannot 
even  form  compounds),  the  enormous  development  of  energy  connected 
with  this  transmutation  is  explained  at  once.  From  the  general  law, 
that  the  most  stable  point  of  a  changing  system  is  not  reached  directly, 
but  only  through  all  the  possible  stages  of  unstable  forms  of  the  system, 
the  intermediate  formation  of  new  and  transitory  substances  and  of 
new  and  transitory  forms  of  energy  is  also  explained,  again  without 
any  application  of  hypothetical  atomic  concepts. 

In  presenting  the  Faraday  Medal  to  Professor  Ostwald  at  the  con- 
clusion of  the  Lecture,  the  President  said  : — It  is  now  my  pleasant 
duty.  Professor  Ostwald,  in  the  name  of  the  Society,  to  ofEer  for  your 
acceptance  this  medal,  which  bears  the  image  of  Faraday,  and  which 
has  been  struck  in  commemoration  of  this  occasion. 

Professor  Dewau  :  You,  Sir,  have  placed  upon  me  the  very  onerous 
duty  of  expressing  the  grateful  thanks  of  the  members  of  the  Chemical 
Society  of  London  to  Professor  Ostwald  for  the  magnificent  way  in 
which  he  has  discharged  the  duties  of  Faraday  Lecturer,  and  the 
honour  he  has  done  iis  in  accepting  that  oiTico.  You,  Sir,  have  pointed 
to  the  great  galaxy  of  talent  with  which  he  must  be  associated  for 
all  time,  in  referring  to  the  great  names  of  those  who  in  the  past  have 
occupied  the  position.  Now  I  am  quite  sure  that  every  chemist  in 
England,  when  ho  h(;ard  that  Professor  Ostwald  was  selected  for  this 
oiTico,  had  a  hopoful  anticipation  that  he  would  rival  his  compeers. 
You,  fcllow-workerw,  have  listened  to  the  mode  in  which  ho  has  passed 
through  thiH  groat  ordeal,  and  I  am  .sure  that  you  will  all  acknowledge 
ibo  splendid  achievement  of  his  success.  [  think,  Sir,  wo  might 
even  go  farther  and  say  that  no  greater  enjoyment  could  have  been 
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given   to   Faraday,  if   we  could  imagine  his    being  present   here  this 
evening,  than  to  have  received  Professor  O.stwald  ;  for  his  life  and 
spirit  has  been  the  spirit  of  Faraday,  and  that  has  led    to  his  great 
position  as  a  worker  and  to  the  establishment   of   his  great  school 
of  physical  chemistry.     We  may  rest  assured  that  the  man  who  has 
done  so  much  to  develop  the  electro-chemical  theory  and  the  theory  of 
dielectrics  which  originated  in  this  place  would  have  been  a  delight  to 
Faraday.     But  I  think  we  ought  to  go  farther,  and  say  that,  while  in 
the  past  we  have  had  the  eulogy  of  Faraday,  while  we  have  had  admir- 
able summations  of  his  character  and  work  by  his  admirers,  we  have 
never  before  had  such  an  original  pronouncement.  We  have  received  for 
the  first  time  an  original  contribution  that  is  likely  to  give  us  matter 
for  thought  for  many  a  day  to  come.     I  think  that  the  selection  of 
the  subject  of   the  address  in  itself  would  have  delighted  Faraday, 
who  again  and  again  returned  to  the  discussion  of  the  nature  of  the 
elementary  bodies.     I  was  curious  to  ascertain  what  was  the  last  pro- 
nouncement which   Faraday  gave  in  this  room   with   regard   to  the 
elements ;  and  I  found  it  in   a  Friday  evening  lecture  in  the  year 
1836   (subsequeLt  to   his  discovery  of   definite  electrolysis),  entitled 
"  The  Nature  of  the  Chemical  Elements."     The  last  sentence  is  most 
icferesting.     He  says:  "Thus,  eitJier  present  elements  are  the  true 
elements,  or  else  there  is  the  probability  before  us  of  obtaining  some 
more  high  and  general  power  of  Nature  even  than  electricity,  which 
at  the  same   time  might  reveal  to  us  an  entirely  tuw  grade  of  the 
elements  of   matter  now  hidden  from  our  view  and  almost  from  our 
suspicion."     That  was  Faraday's  view  sixty-eight  jeai-s  ago,  given  in 
this  very  room  and  at  that  very  table.     It  is  quite  clear  that  at 
that  time  he  would  have  been  staggered  if  he  could  have  known  that 
a  substvnce  with  which  he  was  familiar,  in  the  form  of   an  oxide,  and 
which  had  been  taken  for  an  element — namely,  the  substance  uranium 
— contained  within  itself  that  very  spontaneous  change  into  the  *'  new 
grade  of  the  elements"   which   Professor  Oatwald  has  so  admirably 
illustrated. 

The  Professor's  stalactite  cavern  is  a  cavern  of  great  mystery,  and  is 
indeed  one  in  which  we  may  require  a  great  deal  more  light  before  we 
can  get  acclimatised  to  the  surroundings.  But  that  does  not  withdraw 
one  iota  from  the  originality  and  the  brilliancy  of  the  lecture  which  we 
have  had  to-night,  and  I  ask  you,  Sir,  to  allow  me,  on  behalf  of  the 
Chemical  Society  and  the  world  of  Eaglish  science  to  propose  a  vote  of 
thanks  to  Professor  Ostwald  for  the  noble  way  in  which  he  has  dis- 
charged his  duty. 

Dr.  Thorpe  :  Ladies  and  Gentlemen,  I  rise  at  the  bidding  of 
the  President  to  discharge  what  I  feel  to  be  a  very  honourable  duty, 
namely,   to  join   with   Professor  Dewar  in  giving  expression  to  the 
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gratitude  which  the  Fellows  of  the  Chemical  Society  feel  to  Professor 
Ostwald  for  the  Faraday  Lecture  which  he  has  given  to  night.  The 
President  has  told  you  that  one  characteristic  of  the  Faraday  Lectures 
is  that  they  are  given  in  this  hall,  a  hall  which,  of  course,  is  hallowed 
by  the  associations  of  Faraday.  Now,  if  anybody  will  cast  a  retro- 
spective glance  over  the  Faraday  Lectures,  they  will  6nd  that  there  is 
one  fundamental  conception  common  to  them  all.  However  different 
they  may  seem  at  first  sight,  they  are  all  concerned  fundament- 
ally with  the  idea  of  the  essential  nature  of  chemical  action  and 
the  essential  nature  of  elements  and  compounds.  Now,  if 
those  two  things  be  the  characteristics,  namely,  that  the  Faraday 
Lectures  are  given  here  and  that  they  are  all  concerned  with  that 
fundamental  idea — Professor  Dewar  would  seem  to  have  proved  that 
Faraday  himself  was  the  first  Faraday  Lecturer.  I  venture,  how- 
ever, to  point  out  that  in  reality  the  first  Faraday  Lecturer  was 
John  Dalton,  for  it  was  from  that  very  place  which  Professor 
Ostwald  has  just  occupied  that  John  Dalton,  in  the  winter  of  1809, 
developed  before  such  an  audience  as  we  have  here  to-night  the 
conceptions  which  are  immortally  associated  with  his  name.  It  was 
to  an  audience  which,  I  suppose,  may  have  comprised  men  like  Young, 
Wollaston,  Sir  Joseph  Banks,  and  Humphry  Davy  himself,  that  John 
Dalton,  in  his  characteristic,  simple,  straightforward,  lucid  way,  laid 
before  a  Royal  Institution  audience  the  first  "Faraday  Lecture." 
I  have  the  greatest  possible  pleasure.  Ladies  and  Gentlemen,  in  echoing 
the  sentiment  which  has  been  so  eloquently  expressed  by  my  colleague, 
Professor  Dewar,  in  asking  you  to  tender  to  Professor  Ostwald  our 
most  grateful  thanks  for  the  intellectual  treat  which  he  has  afforded 
us  to-night. 

Lord  Rayleigh  :  I  wish  the  President  had  seen  fit  to  call  upon 
someone  more  conversant  than  I  am  with  the  course  of  chemical 
thought  and  speculation  to  speak  to  this  resolution.  I  feel  that  I 
follow  only  at  a  distance,  and,  although  anyone  who  has  heard  Pro- 
fessor Ostwald  to-night  could  not  fail  to  take  up  some  valuable  ideas, 
I  think  most  of  us  must  feel  that  a  good  deal  of  thought  is  required 
before  we  should  be  in  a  position  to  do  justice  to  what  has  been  laid 
before  us.  We  certainly  live  in  a  very  interesting  time.  Twenty  or 
thirty  years  ago  an  idea  was  not  uncommon,  I  think,  that  we  under- 
stood tolerably  weil  the  general  course  of  Nature,  and  that  all  that  was 
wanted  was  to  fill  up  certain  details  where  dilliculties  of  one  sort  or 
another  had  interfered  with  our  acquiring  adequate  knowledge.  I 
believe  that  the  feeling  at  the  present  day  among  scientific  men,  and, 
perhaps,  especially  among  those  scientific  inon  who  have  taken  the 
lat^^eRt  part  in  recent  work,  would  be  a  very  mudi  more  modest  one, 
and  tlmt  iiK'Ht  uf  us  uru  qiiitu  prupmed  to  recognise  tliat  wo  must  face 
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possible  revolutions  in  those  ideas  which  in  many  cases  we  have 
hitherto  regarded  as  most  firmly  established.  It  is  in  connection  with 
such  thoughts  that  I  think  we  recoguise  the  value  of  what  we  have 
heard  to-night,  and  I,  certainly,  for  one  shall  look  forward  to  studying 
in  detail  what  has  been  set  before  us,  I  desire  most  heartily  to 
support  the  resolution  which  has  been  moved  and  seconded. 

The  motion  was  then  put  by  the  President  and  carried  with  acclam- 
ation. 

Professor  Ostwald  :  Mr.  President,  Ladies  and  Gentlemen  :— Now 
that  my  task  of  reading  from  print  is  at  an  end,  I  feel  a  difficulty  in 
going  some  steps  farther  into  unknown  English  periods.  I  cannot 
bring  sufficient  English  together  to  express  my  deep  feeling  of  thanks 
for  the  honour  which  has  bten  shown  to  mo  in  the  way  in  which  you 
have  received  my  ideas.  I  feel  that  I  was  not  mihtaken  when  I  tried 
to  bring  this  work  into  your  own  land  in  the  face  of  one  of  the  best 
things  ever  done  in  science,  I  mean  the  atomic  hypothesis.  My  purpose 
was  to  show  that  the  atomic  hypothesis  is  no  longer  necessary  to 
explain  the  stoichiometrical  laws.  But  the  views  arrived  at,  and  the 
progress  attniued  by  the  use  of  the  atomic  hypothesis  cannot  be 
destroyed.  They  have  directed  the  discoveries  of  chemistry  for  a 
whole  century,  and  if  any  hypothesis  can  do  good,  this  one  has  done 
so.  Therefore  I  do  not  think  this  hypothesis  need  be  interred  yet,  and 
when  the  time  comes  it  should  be  interred  with  the  greatest  honour. 


Wednesday,  April    20th,  1904.     Professor   W.  A.  Tilden,    D.Sc., 
F.R.S.,  President,  in  the  Chair. 

Messrs.   G.  E.   P.   Broderick,   H.    W.   Gadd,  and  T.  S.   Price  wer« 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Albert  Ernest  Bellars,  B,A.,  Magdalene  College,  Cambridge. 
Herbert  Frank  Brand,  M.A.,  B.Sc,  13,  Clifton  Road,  Brockley,  S.E. 
Thomas  Alfred  Gerard,  122,  Foxhall  Road,  Nottingham. 
James  Gray  Gilchrist,  M.A.,  48,  Ovington  Street,  Chelsea,  S.W. 
John  Haslam  Johnston,  M  Sc,  Public  Offices,  Hampton,  Middlesex. 
Alfred  Pell,  44,  Cumballa  Hill,  Bombay. 
David  John  Pinkerton,  17,  Orbiston  Street,  Motherwell. 
Percy  Richard  Zanders,  West  Cliffe,  Seaford,  Sussex. 
James    Alfred    Wilkinson,  M.A.,    Transvaal    Technical    Institute, 
Johannesburg. 
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The  Pkesident  stated  that  tho  Council  had  resolved  to  present  the 
following  address  to  Sir  Henry  E.  Roscoe  on  the  occasion  of  the 
celebration  of  the  Jubilee  of  his  Doctorate,  on  Friday,  April  22nd, 
1904,  fifty  years  having  elapsed  since  he  graduated  as  Doctor  of 
Philosophy  at  Heidelberg  on  March  15th,  1854. 

To  Sir  Henry  Enfield  Rosook,  Ph.D.,  LL.D.,  D.Sc,  F.R.S. 

The  Ofl&cers  and  Council  of  the  Chemical  Society  desire  to  join  the 
rest  of  your  Scientific  friends  in  offering  hearty  congratulations  on 
the  attainment  of  the  Jubilee  of  your  Doctorate. 

More  than  forty  years  ago,  when  there  were  few  schools  of  scientific 
chemistry  in  this  Country,  by  your  teaching  and  example  you  not 
only  revived  the  fortunes  of  the  College  in  Manchester  to  which, 
during  so  many  years,  you  were  attached,  but  assisted  in  arousing  a 
new  spirit  in  the  other  teaching  institutions  of  Great  Britain. 

They  recall  with  pleasure  and  gratitude  the  services  you  rendered 
to  the  Society  when,  many  years  later,  you  became  its  President  and 
by  your  genial  personal  influence  assisted  so  materially  in  promoting 
its  activity  and  usefulness. 

They  wish  you  many  years  of  health  to  enjoy  the  further  develop- 
ments of  Scientific  Research  and  the  further  applications  of  Scientific 
Knowledge  to  useful  purposes,  to  which  the  greater  part  of  your  life 
has  been  devoted. 

(Signed.)     William  A.  Tilden,  President. 
Alexander  Scott,  Treasurer. 
W.  Palmer  Wynne  |  ^^^^.^^^^.^^ 

M.  0.  FORSTER  J 

William  Ramsay,  Foreign  Secretary. 


Of  the  following  papers,  those  marked  *  were  read  : 

*68.  "The  vapour  density  of  hydrazine  hydrate."    By 
Alexander  Scott. 

The  determinations  by  Curtius  and  Schulz  (J.  pr.  C/iem.t  1890,  [ii], 
42,  529)  of  the  vapour  density  of  hydrazine  hydrate  at  various 
temperatures  are  interpreted  by  them  to  indicate  something  quite 
anomalouK  in  the  behaviour  of  this  substance  in  the  state  of  vapour. 
They  Htate  that  at  100"  the  vapour  density  determined  by  Hofmann's 
method  corrcKpouds  with  the  molecule  N.^H^,H.^O,  and  at  170"  at 
atmospheric  prossiiro  to  NjH^  +  HjO,  but  that  at  higher  temperatures 
larger  moleculoH  are  largely  regenerated  and  that  at  very  high  tem- 
poraluruh  the  vapour  duuhity  indicates  u  molecular  weight  double  that 
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of  the  original.  The  author  finds  that  at  98"8°  the  vapour  density  is 
15 "8  instead  of  25  as  required  by  NgHgO,  at  138°  the  dit;sociatiou  into 
N^H^  +  H2O  is  complete,  and  that  at  higher  temperatures,  a  certain 
amount  of  decomposition  into  nitrogen,  ammonia,  and  water  occurs. 
If  the  vapour  densities  by  V.  Meyer's  method  were  determined  in  an 
atmosphere  of  air,  oxidation  of  the  hydrazine  would  ensue,  leading  to 
completely  erroneous  results,  even  at  comparatively  low  temperatures, 
but  by  using  nitrogen  this  source  of  error  is  avoided. 

*59.  "The  combining  volumes  of   carbon  monoxide  and   oxygen." 
By  Alexander  Scott. 

The  ratio  by  volume  in  which  carbon  monoxide  combines  with 
oxygen  has  been  determined  by  means  of  the  same  apparatus  as  was 
employed  by  the  author  in  estimating  the  composition  by  volume  of 
water  {Phil  Trans.,  1893,  184,  A,  543).  The  results  of  the 
author's  experiments  indicate  that  the  molecular  concenti-ation  of 
carbon  monoxide  is  slightly  greater  than  that  of  oxygen,  the  combining 
volumes  being  CO  :  O  :  :  19985  :  1  with  carbon  monoxide  from  calcium 
oxalate  and  1*9994  :  1  with  that  from  formic  acid.  Applying  a  correc- 
tion for  this  to  Lord  Rayleigh's  recently  published  value  for  the 
density  of  carbon  monoxide  so  as  to  obtain  its  molecular  weight,  v/e 
obtain  CO  =  27 -99  and  C=  11-99. 

*60.  •'  A    revision    of    the    atomic    weight    of    rubidium."      By 
Ebenezer  Henry  Archibald. 

Commercial  rubidium  iodide  was  converted  into  the  dichloriodide 
(RbClj,!)  and  fractionally  crystallised  many  times  until  the  salt  had 
become  spectroscopically  free  from  potassium,  when  the  product  was 
divided  into  four  portions,  which  each  received  a  different  number  of 
additional  fractionations.  In  order  to  remove  the  caesium,  the 
rubidium  was  either  lepeatedly  precipitated  as  chloride  with  hydrogen 
chloride  or  the  hydrogen  tartrate  was  fractionally  crystallised.  After 
being  fused  and  bottled  by  means  of  Richards'  bottling  apparatus  (Proc. 
Ajiier.  Acad.,  1896,  32,  55),  four  samples  of  rubidium  chloride  purified 
by  these  processes  were  analysed  by  precipitating  the  chlorine  with 
silver  nitrate,  estimating  the  amount  of  silver  required  for  complete 
precipitation,  and  also  the  amount  of  silver  chloride  produced.  The 
mean  values  of  the  atomic  weight  of  rubidium  obtained  from  14 
analyses  were  85*490  and  85484  from  the  ratios  AgCl:EbCl  and 
Ag  :  RbCl  respectively  (0  =  160). 

Analyses  of  rubidium  bromide  led  to  the  value  85*483,  obtained 
from  either  of  the  ratios  AgBr  :  KbBr  or  Ag  :  RbUr. 
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*61.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  I. 
Synthesis  of  inactive  terpineol,  dipentene,  and  terpin  hydrate." 
By  William  Henry  Perkin,  jun. 

It  was  recently  shown  {Trans.,  1904,  85,  416)  that  pentane  ayt-tri- 
carboxylic  acid,  C02H-CH(CH2-CH2-C02H)2,  when  digested  with 
acetic  anhydride  and  subsequently  distilled,  is  converted  into  8-keto- 
hexahydrobenzoic  acid.  The  ester  of  this  acid  reacts  readily  with 
magnesium  methyl  iodide,  yielding,  among  other  products,  ct«-8-hydr- 
oxyhexahydro-^>toluic  acid  (compare  Stephan  and  Helle,  Ber,,  1902, 
35,  2153): 

^^^^Ch'-Ch'^^^'^^^^^  ~^    CMe(OH)<^^2;^^2>cH-C02H. 

This  acid  melts  at  153°,  and  on  distillation  is  readily  converted  into 
its  lactone,  a  solid,  crystalline  substance,  which  melts  at  70°  and 
distils  at  about  185°  under  150  mm.  pressure. 

When  the  hydroxy-acid  (or  its  lactone)  is  left  in  contact  with 
fuming  aqueous  hydrobromic  acid,  it  is  converted  into  8-bromohexa- 
hydro-/)-toluic  acid,  a  crystalline  substance  which  melts  at  126°,  and 
which,  when  digested  with  pyridine  or  with  sodium  carbonate,  yields 
A^-tetrahydro-p-toluic  acid  (m.  p.  99°) : 

If  the  ester  of  this  acid  is  mixed  with  an  excess  of  an  ethereal 
solution  of  magnesium  methyl  iodide,  and  the  product,  after  remaining 
for  24  hours,  is  treated  with  dilute  hydrochloric  acid,  a  colourless  oil 
is  obtained,  which  distils  at  133°  under  60  mm.  pressure  and  has  a 
pronounced  odour  of  lilac.  That  the  above  reaction  takes  place 
according  to  the  scheme  : 

CMe<^g~^2;>CH-C02Et  -^  CMe<^y~^{j2>cH-CMe2-OH, 

and  that  the  oil  obtained  is  therefore  inactive  terpineol  is  clearly 
proved  by  the  following  facts.  It  yielded,  on  analysis,  numbers 
agreeing  with  tlie  formula  OjQHjgO,  and,  when  digested  with  potassium 
hydrogen  sulphate,  was  converted  almost  quantitatively  into  dipentene, 

The  dipentene  thus  synthesised  was  found  to  be  identical  in  all 
respects  with  that  obtained  from  ordinary  terpineol  by  tho  .same 
process.     It    dihtilled    at    181 — 182°     had   u    characteristic  udour   of 
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lemons,  and  yielded,  with  bromine,  dipeiiteiietetrabromide,  CJ^oH^gBr^ 
(m.  p.  125°),  and,  with  hydrogen  chloride,  dipentene  dihydrochloride, 
CioHi„2HCl  (m.  p.  48—50°). 

Furthermore,  the  synthetical  terpineol  was  slowly  converted  by 
treatment  with  dilute  sulphuric  acid  into  terpin  hydrate, 

^ioHi8(OH)2,H20 
(m.  p.  118°),  from  which  terpin  itself, 

was  readily  obtained  by  dehydration. 

These  experiments  are  being  continued  and  extended  to  the  study  of 
the  behaviour  of  ethyl  y-ketohexahydrobenzoate  and  other  similarly 
constituted  substances  towards  magnesium  methyl  iodide. 


*62.  "A    laBvorotatory    modification  of   quercitol."    By  Frederick 
Balding  Power  and  Frank  Tutin. 

Quercitol,  CgH^gOg,  has  hitherto  only  been  found  in  the  fruits 
(acorns)  of  certain  species  of  Quercus,  in  which  it  exists  as  a  dextro- 
rotatory modification.  The  Itevorotatory  modification  described  by  the 
authors  was  obtained  from  the  leaves  of  Gymneum  sylventre  (Br.),  a 
plant  belonging  to  the  family  of  Asclejjtadacece,  and  indigenous  to 
Banda  and  the  Deccan  Peninsula. 

^-Quercitol  is  a  colourless,  crystalline  substance,  which,  when  crys- 
tallised from  water,  has  the  formula  CgH^205'H20 ;  it  loses  its  mole- 
cule of  water  at  110°,  melts  at  174°,  and  has  [a]u  -  73-9°.  The  dried 
substance  separates  from  ethyl  alcohol  in  the  anhydrous  state.  Penta- 
acetyl -I- quercitol,  CgH7(0*C2H30)5,  crystallises  from  dilute  alcohol  in 
needles,  melts  at  124  — 125°,  and  has  [ajo  -  26'0°.  Penlabenzoyl-\- 
quercitol,  CgH7(0'CYHjO)5,  separates  from  a  mixture  of  alcohol,  ethyl 
acetate,  and  petroleum  in  needles  containing  a  molecule  of  alcohol, 
which,  when  heated  slowly,  melt  at  148°;  it  has  [a]u  -790°.  On 
oxidibing  ^-quercitol  with  sodium  hypobromite  and  treating  the  pro- 
duct with  phenylhydrazine,  diketotnhydroxyhexahydrohtnzenedihydr- 
azone,  C^tir,{0}i).^{'.ii'iiIl'C^lir,).2,  was  obtained,  which  separates 
from  alcohol  in  yellow  needles  and  melts  at  209°.  On  oxidi&ing 
with  cold  potassium  permanganate  solution,  malonic  acid  was  obtained, 
and  was  identified  by  means  of  its  ethyl  ester. 

Kiliani  and  Schaefer  {Ber.,  1896,  29,  1762)  have  shown  that 
(Z-quercitol  is  a  pentahydroxyhexahydrobenzene,  by  the  foriuation,  on 
the  one  hand,  of  malonic  acid,  and,  on  the  other,  of  adiketone,  CgHgO^. 
The  substance  isolated  by  the  authors,  designated  as  ^-quercitol,  is, 
therefore,  one  of  the  eight   possible  isomerides  of  pentahydroxyhexa- 
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hydrobenzene,  but,  until  a  further  number  of  these  have  been  isolated, 
it  will  be  impossible  to  assign  to  either  of  the  known  quercitols  a 
definite  configuration. 


*63.  "  The  constituents  of  the  essential  oil  of  Californian  laurel." 
By  Frederick  Belding  Power  and  Frederic  Herbert  Lees. 

The  Californian  laurel,  Umhellularia  Californica  (Nuttall),  a  hand- 
some, eveigreen  tree,  occurring  in  California  and  Oregon,  is  also  known 
as  *'  mountain  laurel,"  "  cajeput,"  "  spice  tree,"  "  California  olive," 
"  California  bay  tree  "  and  "  pepper-wood." 

The  essential  oil  of  the  leaves  had  a  pale  yellow  colour  and  an  odour 
which  was  at  first  agreeably  aromatic,  but  when  more  strongly 
inhaled  became  exceedingly  irritating  to  the  mucous  membranes  of 
the  nose  and  eyes,  producing  the  effects  that  have  previously  been 
described.  The  oil  had  a  sp.  gr.  0-9483  at  16716°,  and  [a]^  -  22°  in 
a  100  mm.  tube;  it  was  completely  soluble  in  15  parts  of  70  per 
cent,  alcohol.  It  was  found  to  contain  an  inappreciable  amount  of 
esters  and  a  very  small  quantity  of  a  mixture  of  free  fatty  acids, 
including  formic  acid.  The  essential  constituents  of  the  oil  were 
found  to  be:  eugenol,  ^pinene,  cineol,  safrole,  eugenol  methyl  ether, 
veratric  acid,  and  a  new,  unsaturated,  cyclic  ketone,  umbellulone, 
C^qH^^O,  which  is  a  colourless  liquid  with  a  somewbat  mint-like  odour, 
having  in  a  high  degree  the  peculiar  pungency  of  the  original  oil.  It 
boils  at  219—220°  (corr.),  has  a  sp.  gr.  of  0-9581  at  15715°,  and 
[o]d  -  37°.  This  ketone  does  not  react  noruially  with  semicarbazide 
and  hydroxylaiuine,  affording  with  the  former,  semicarhazidodihydro- 
umhelluloiiesemicarhazoiie,  Q^^yy^''^\l'CO'^}i.JS^^^O^.^ (m.  p.  217°), 
and   with  the  lattei",  hydroxijlaminodihydrouvihelluloiteoxime, 

CioHi5(:NOH)-NH-OH 
(compare  Ber.,   1897,  30,   230,  251  j  1900,  33,   562,  and    1903,  36, 
4377). 

The  relative  proportions  of  these  constituents  of  the  oil  wero 
approximately  as  follows :  umbellulone,  60 ;  cineol,  20 ;  eugend 
methyl  other,  10;  pinene,  6,  and  eugenol,  1*7  per  cent,  respectively, 
together  with  a  very  small  amount  of  safrole. 


♦64.  •*  Some  derivatives  of  umbellulone."  By  Frederic  Herbert  Lees. 

With  the  viow  of  elucidating  the  con.stitution  of  umboUuIono, 
CjoH,^0,  the  new  ketone  isolated  by  Power  and  the  author  from  the 
eitHcutial  oil  of  Californian  laurel,  the  following  derivatives  have  been 
prepared. 
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Umbellulone  combines  directly  in  the  cold  with  only  2  atomic  pro- 
portions of  bromine,  forming  umhellulone  dibromide,  CjoHj^OBrg,  an 
unstable  oil.  Umbellulone  would  therefore  appear  to  contain  only  one 
ethylenic  linking,  and  in  consideration  of  this  circumstance  and  the 
fact  that,  like  the  a^-unsaturated  ketones  generally,  it  behaves 
abnormally  towards  hydroxylamine  and  semicarbazide,  one  molecule 
of  the  ketone  interacting  with  two  molecules  of  these  bases  respectively 
(compare  preceding  abstractj),  it  is  regarded  as  an  a/3-unsaturated 
cyclic  ketone  containing  two  closed  rings. 

When  umbellulone  dibromide  is  heated  under  diminished  pressure, 
it  loses  hydrogen  bromide,  yielding  an  unsaturated  hromo  ketone, 
CjoH^gOBr  (b.  p.  140 — 145°/20  mm.),  and  dihroinodihydroumhellvZonef 
CjoHj^OBrg,  which  forms  needles  melting  at  119 — 119  5°  and  having 
[a]u  +  6*4°  in  chloroform.  When  the  unsaturated  bromo-ketone  is 
reduced  with  zinc  dust  and  acetic  acid,  a  saturated  ketone,  C\(,Hj„0 
(b,  p.  214 — 217°),  is  produced ;  the  semicarbazone  of  the  latter 
OjoHiglN-NH-CO-NHg,  forms  needles  which  melt  at  171—172°. 

When  dibromodihydroumbellulone  is  reduced  with  zinc  dust  and 
acetic  acid,  it  is  converted  into  h'omodihydrouinbelluloiie,  CjoH^jOBr, 
which  forms  needles  melting  at  58 — 59°  and  having'  [a]o  -  70*1°  in 
chloroform.  When  this  bromo-derivative  is  reduced  with  sodium  and 
alcohol,  it  gives  tetrahydroumbellulol,  C^f^U^^'OK  (b.  p.  207— 208°/760 
mm.),  which  has  a  sp.  gr.  0-9071  at  15°/15°and  [a]D-6-6°. 

Umbellulone  is  readily  oxidised  by  cold  potsissium  permanganate, 
yielding  a  lactone,  CgHjjOj,  together  with  several  acids  which  have  not 
yet  been  investigated. 

The  author  wishes  to  reserve  the  further  investigation  of  umbellu- 
lone. 


65.  "Ammoniacal  double  chromates  and  molybdates."     By 
Samuel  Henry  Clifford  Briggs. 

A  number  of  double  salts  of  ammonium  chromate  belonging  to  a 
series  of  compounds  having  the  general  formula  M2'M"(R04)o,2NH3  have 
already  been  described  {Trans.,  1903,  83,  391).  Other  members  of 
the  same  series  have  now  been  prepared,  M^  being  either  NH^  or  K  ; 
M"  being  Cu,  Zn,  Cd,  Co,  or  Ni,  and  R  indicating  either  Cr  or  Mo. 
The  corresponding  tungstates  could  not  be  obtained. 

The  compounds  CuCrO^.SANHj.^H.p  ;  CuMoO^,2NH3,Il20  ; 
CuWO^,4NH3,  and  ZnW04,4NH3,3H26  have  been  incidentally  pre- 
pared during  the  investigation. 
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66.  "  The  liexaliydrated  double  chromates.     Magnesium  and  nickel 
compounds."     By  Samuel  Henry  Clifford  Briggs. 

The  double  chromates  M2'M"(Cr04)2,6H20,  in  which  M"  is  magnes- 
ium or  nickel  and  M^  is  K,  Rb  or  Cs,  have  been  prepared. 

The  nickel  compounds  were  obtained  by  adding  a  solution  of  the 
alkali  chromate  to  a  solution  of  nickel  acetate,  at  the  ordinary  tem- 
perature for  the  rubidium  and  caesium  salts  and  at  —  6°  for  the 
potassium  compound. 

The  magnesium  compounds  crystallised  out  when  cold  concentrated 
solutions  of  their  components  were  mixed,  the  preparation  of  the 
potassium  salt  being  carried  out  at  -  1 0°. 

Both  the  potassium  compounds  are  very  efflorescent  at  the  ordinary 
temperature,  whilst  in  the  case  of  the  series  of  salts  in  which  M"  is 
the  same,  the  stability  increases  with  the  atomic  weight  of  the  alkali 
metal.  This  variation  is  in  the  same  sense  as  that  found  by  Tutton 
(Trans.,  1896,  69,  521)  for  the  relative  stabilities  of  the  corresponding 
double  sulphates. 


67.  "  Hydrocellulose."      By  Charles  Frederick  Cross  and  Edward 

John  Bevan. 

The  residues  described  by  Stern  (Trans.,  1904,  85,  336)  having  the 
empirical  composition  of  cellulose  are  no  doubt  products  of  hydrolysis 
and  reversion,  and  are  constitutionally  different  from  the  original 
cellulose ;  but  they  are  in  no  case  identical  with  those  described  by 
Girard,  and  therefore  this  investigator's  exhaustive  account  of  the 
actions  of  acids  on  cellulose  remains  unaffected  by  the  criticisms  con- 
tained in  the  above-mentioned  paper.  The  statements  (loc.  cit.)  as  to 
the  causes  of  the  attendant  structural  changes  are,  moreover,  im- 
probable. 

Cellulose  is  a  chemically  labile  and  structurally  plastic  aggregate, 
occupying  an  intermediate  position  between  the  two  extremes,  determined 
by  the  action  of  (a)  alkali  hydroxides,  (b)  the  halogen  hydracids,  both 
in  presence  of  water. 

It  is  suggested  that  the  terms  hydracellulose  and  hydrocellulose 
respectively  may  for  the  present  be  retained  to  designate  the  two 
groups  of  derivatives  obtained  by  the  processes  (a)  and  (b). 
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68.  "  Bornylcarbimide."     By   Martin   Onslow   Forster  and  Herbert 

Moore  Attwell. 

The  appearance  of  a  paper  by  Doht  and  Haager  {Afonatsh.,  1903,  24, 
844)  dealing  with  the  production  of  phenylcarbimide  by  the  action  of 
nitrous  acid  on  phenylcarbamide  leads  us  to  record  a  similar  observation 
which  we  have  made  in  connection  with  bornylcarbamide. 

Bornylcarbimide,  CjoH^^'NICIO,  prepared  by  adding  solid  sodium 
nitrite  to  bornylcarbamide  nitrate  suspended  in  water  at  0°,  is  a 
colourless,  crystalline  substance  which  melts  at  72°  ;  it  is  very  volatile, 
and  the  vapour  is  intensely  pungent.  A  2  per  cent,  solution  in  benzene 
has  [a]n  +46'5°.  It  is  hydrolysed  by  acids  and  alkalis,  yielding  bornyl- 
amine,  whilst  aniline  converts  it  into  bornylphenylcarbamide,  previously 
obtained  from  horny lamine  and  phenylcarbimide  (Trans.,  1898,  73, 
393). 

Dihomylthiocarhamide,  SIC(NH*CjoB[i7)2,  obtained  on  heating  bornyl- 
amine  with  carbon  disulphide  and  alcohol  until  hydrogen  sulphide  is 
no  longer  liberated,  melts  at  227°. 

Bwnylamine  bornyldithiocarhaviate,  CjoHjy*NH*CS'SH,CioHi7'NH,, 
is  produced  at  the  same  time  and  melts  at  78°. 

Bomylamine  thiocyanate  crystallises  from  hot  water  in  long,  lustrous 
needles  melting  at  178°;  above  this  temperature,  it  changes  into 
dibornylthiocarbamide. 


69.  "  Reduced  silicates."     By  Charles  Simmonds.     - 

The  substance  left  when  lead  silicates  are  reduced  by  heating  in 
hydrogen  {Trans.,  1903,  83,  1449)  is  in  general  shown  to  be  a  compound 
which  can  be  regarded  as  a  combination  of  the  metal  and  silica,  in 
the  same  sense  as  the  original  silicate  is  a  combination  of  the  metallic 
oxide  and  silica.  In  some  cases,  however,  a  certain  proportion  of 
metallic  lead  is  mixed  with  the  substance  :  this  occurs  when  the 
original  silicates  (for  example,  orthosilicates  and  basic  silicates) 
contain  a  greater  number  of  basic  than  of  acidic  oxides  in  the  silicate 
molecule. 

The  reduced  residues  are  generally  more  refractory  than  the  original 
silicites.  Treatment  with  the  commoner  acids  and  oxidising  agents 
has  little  effect  on  them,  but  they  are  decomposed  by  hydrofluoric 
acid  and  by  fusion  with  alkali  carbonates.  The  term  "  silicites  "  is 
suggested  for  these  reduced  silicates. 

Similar  results  were  obtained  with  the  silicates  of  copper,  iron, 
nickel,: and  cobalt. 
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70.  '•  Picryl  derivatives  of  urethane  and  thiourethane."     By  James 
Codrington  Crocker  and  Frank  Harold  Lowe. 

The  authors  show  that  the  reaction  between  picryl  chloride,  thio- 
cyanates,  and  alcohols  is  due  to  the  formation  of  the  i/^-thiourethanes, 
PiNIC(SH)'OX,  as  intermediate  products,  which  subsequently  react 
with  picryl  chloride  and  pass  into  the  picriminothiocarbonates, 
PiNIC(SPi)'OX.  The  results  obtained  with  the  cyanates,  picryl 
chloride,  and  alcohol  confirm  this  view.  Under  these  conditions,  the 
corresponding  urethanes,  PiNH'CO'OX,  are  formed,  and  in  the  case 
of  ethyl  alcohol,  the  picriminocarbonate,  PiNI(OEt)'OPi,  is  also  pro- 
duced.    The  following  compounds  are  described  : 

Picryl  7sopropyl  picriminothiocarbonate,  melting  at  147°,  and  the 
corresponding  amyl  ester  (m.  p.  138'5°),  picrylmethylurethane  (192°), 
picryl-ethylurethane  (147°),  picryl-?i-propylurethane  (139°),  picryl- 
zsopropyl  urethane  (177-5°),  picryl-isobutylurethane  (134°),  picryl- 
amylurethane  (131°),  picryl  ethyl  picriminocarbonate  (222°).  Picryl 
thiocyanate  is  a  crystalline  powder  which  does  not  melt,  but  decomposes 
on  heating. 

The  urethanes  are  tautomeric,  the  solutions  in  associated  solvents 
being  coloured,  whilst  those  in  non-associated  solvents  are  colour- 
less. 


71.  "  The  oxime  of  mesoxamide  (wonitrosomalonamide)  and  some 
allied  compounds.  Part  III.  Tetra-substituted  derivatives." 
By  Martha  Annie  Whiteley. 

In  a  previous  communication  (Trans.,  1903,  83,  43)  reference  was 
made  to  Monitrosomalondimethylanilide,  C^yH^wO^N^  (m.  p.  109°) — a 
tetra-substituted  derivative  of  isonitrosomalonamide — and  to  a  com- 
pound (m.  p.  192°),  described  as  isomeric  with  it,  which  was  obtained 
together  with  the  corresponding  ketone  (m.  p.  172°)  by  the  action  of 
nitrosyl  chloride  on  malondimethylanilide.  Although  the  examination 
of  this  abnormal  reaction  is  still  incomplete,  the  present  note  is  put 
forward  in  consequence  of  the  appearance  of  a  paper  on  wonitroso- 
malonamide  by  Katz  (Afoiiatsh.,  1904,  25,  55). 

The  compound  molting  at  192°  (inol.  wt.  in  naphthalene  =  311)  has 
the  formula,  C,-II,(.03N3  or  Cj^lliyOgNg,  and  on  reduction  with  zinc 
duHt  and  acetic  acid  or  with  aluminium  amalgam,  yields  a  com- 
pound, Cj^HjyOjNg  or  CjylljpOjNg,  which  crystallises  in  colourless, 
prismatic  oeedles  and  melts  at  185 — 186°.  When  treated  with 
alcoholic*  potoflftium  or   Kodiuin    hydroxide,  it    foims    cryHtiilliiiu    alkali 
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salts,  and  from  their  solution-:,  mineral  acids  precipitite  a  crystalline 
acid,  CjHgOgNg,  melting  with  decomposition  at  256°,  which  yields  an 
ethyl  ether,  CgHyOaNgEt  (mol.  wt.  in  naphthalene  =  222),  crystallising 
in  octahedral  prisms  and  melting  at  168°. 

Aminomalondiniethylanilide,  (CO*NPhMe)2CH*NH2,  prepared  by 
reducing  i«onitrosomalondimethylanilide  with  zinc  dust  and  acetic 
acid,  forms  highly  refractive  prisms  melting  at  108°. 

Nitromalondiinethylanilide,  (CO'NPhMe)2CH*N02,  obtained  together 
with  the  compound  melting  at  192°  by  the  action  of  fuming  nitric 
acid  on  tsonitrosomalondimethylauilide  dissolved  in  chloroform  satur- 
ated with  nitrosyl  chloride,  forms  colourless  prisms  melting  with 
decomposition  at  156°,  yields  crystalline,  yellow  alkali  salts,  and  is 
readily  reduced  by  zinc  dust  and  acetic  acid  to  mesoxdimethylanilide. 
When  boiled  with  piperidine  in  alcoholic  solution,  nitromalondimethyl- 
auilide  yields  a  white,  crystalline  compound  melting  at  184°,  probably 
dihydroxymalondiviethylanilide,  (CO*NPhMe)2C(OH)2,  which  has  also 
been  prepared  from  i«onitrosomalondimethylanilide  by  a  similar  method 
or  by  the  action  of  potassium  hypobromite. 

Malonietraphenylamide,  (CO'NPh2)2CH2,  prepared  by  the  action  of 
diphenylamine  on  malonyl  chloride,  crystallises  in  colourless  prisms 
melting  with  decomposition  at  219 — 220°.  The  isontfroso-derivative, 
(CO'NPh2)2CIN'OH,  forms  pale  yellow  prisms  melting  with  decom{K)si- 
tion  at  237—238°.  The  potassium  salt,  (CO-NPh2)2C:N-OK,  forming 
slender,  yellow  needles,  gives  with  ferrous  sulphate  the  rich  bluish-purple 
precipitate  characteristic  of  this  group  of  oximes,  and  regenerates  the 
i«onitroso-compound  on  treatment  with  mineral  acids  or  carbon 
dioxide.  The  acetyl  derivative  (pale  yellow  prisms,  m.  p.  190°),  the 
benzoyl  derivative  (colourless  prisms,  m.  p.  175°),  and  the  ethyl  ether 
(m.  p.  164 — 165°)  have  been  prepared.  The  ar/ii/to  derivative, 
(CO'NPh2)2CH*NH2,  crystallises  in  colourless  prisms  and  melts  at 
200—201°. 

iVitroinalonanilide,  (CO-NHPh)2CH*N02  (m.  p.  141°),  is  obtained 
together  with  a  compound  melting  at  128°  by  the  action  of  fuming 
nitric  acid  on  i«ouitrosomalonanilide  dissolved  in  chloroform  saturated 
with  nitrosyl  chloride.  The  a/mno-derivative,  (CO*NHPh)2CtI*NH2, 
forms  white  scales  melting  at  141 — 142°. 

Malonmonophenylamide,  NHPh*00'CH2'CO*NH2,  crystallises  with 
^H20  and,  when  anhydrous,  melts  at  153 — 154°  (Freund  gives  163°) ; 
the  isom^roso-derivative,  NlIPh*C0*C(C0*NH2)IN0H,  forms  needles 
melting  at  180 — 181°  with  decomposition. 

The  investigation  of  the  derivatives  of  tsonitrosomalonamide  is 
being  continued. 
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ERRATUM. 

Proc,  1903,  Vol.  19. 
Page.    Line. 
283         7    /or  "2/3-uormal"  rcrtf^  "  nonnal." 


RESEARCH  FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
June.  Applications  for  grants,  to  be  made  on  forms  which  can 
be  obtained  from  the  Assistant  Secretary,  must  be  received  on  or 
before  June  6th. 


At  the  next  Ordinary  Meeting,  on  Thursday,  May  5th,  1904,  at 
8  p.m.,  the  following  papers  will  be  communicated  : 

"The  slow  combustion  of  ethane."  By  W.  A.  Bone  and  W.  E. 
Stockings. 

**  Note  on  the  hydrolysis  of  starch  by  diastase."     By  J.  S.  Ford. 

"  The  resin  acids  of  the  Coniferce.  Part  I.  The  constitution  of 
abietic  acid."     By  T.  H.  Eastertield  and  G.  Bagley. 

"The  action  of  radium  rays  on  the  halides  of  the  alkali  metals  and 
analogous  heat  effects."     By  W.  Ackroyd. 

'*  The  dynamic  isomerism  of  glucose  and  of  galactose.  Solubility  as 
a  means  of  determining  the  proportions  of  dynamic  isomerides  in 
equilibrium."     By  T.  M.  Lowry. 

"  A  study  of  the  substitution  products  of  ar-tetiahydro-a-naphthyl- 
amine.  4-Bromo-ar-tetrahydro-a-naphthylamino  and  ar-tetrahydro-a- 
naphthylamioe-4  sulphonic  acid."  By  G.  T.  Morgan,  F.  M.  G. 
Micklethwait,  and  U.  B.  Wiufield. 
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ADDITIONS  TO  THE  LIBRARY. 

I,     Donations. 

Classen,  A.  Ausgewahlte  Methoden  der  analytischen  Chemie. 
Uuter  Mitwirkuug  von  H.  Cloeren,  Band  II.  pp.  xvi  +  831,  ill. 
Braunschweig  1903.  From  the  Publishers. 

Curie,  Mine.  S.  Untersuchungen  Uber  die  radioaktiven  Substanzeu. 
Uebersetzb  und  mit  Litteratur-Erganzungen  versehen  von  VV.  Kauf- 
mann.     pp.  viii  +  132.     Braunschweig  1904.         From  the  Publishers. 

Green,  Arthur  G.  A  systematic  survey  of  the  organic  colouring 
niatters.  Founded  on  the  German  of  G.  Schultz  and  P.  Julius. 
2nd  edition,     pp.  x  +  280.     London  1904.  From  the  Author. 

Guinness  Research  Laboratory.  Transactions.  Edited  by  Horace 
T.  Blown.     Vol.  L     Parti,     pp.   Ul.     ill.     1903. 

From  Messrs.  A.  Guinness,  Son  &  Co. 

Heumann,  Karl.  Anleitung  zum  Experimentieren  bei  Vorles- 
ungen  Uber  anorganische  Chemie.  Von  O.  Kiihling.  Dritte  Auflage. 
pp.  xxix  +  818.     ill.     Braunschweig    1904.  From  the  Publishers. 

Imperial  Institute.  Technical  reports,  and  scientific  papers.  Edited 
by  Wyndham  R.  Dunstan.  With  a  preface  by  the  kte  Sir  Frederick 
Abel,  Bart.     pp.  xlvii  + 236.     London  1903. 

From  Professor  W.  R.  Dunstan. 

Peterson-Kiuberg,  Willy.  Wie  eine  moderne  Teerdestillation  mit 
Dachpappeufabrik  eingerichtet  sein  muss.  pp.  viii  +  224.  ill.  Wien 
und  Leipzig  1904.  From  the  Publishers. 

II.     By  Purchase. 

Bischof,  Carl.  Gesammelte  Analysen  der  in  der  Thonindustrie 
beuutzten  Mineralien  und  der  daraus  hergestellten  Fabrikate. 
pp.  165.     Leipzig  190L 

Bohmer,  C.  Die  Kraftfuttermittel,  ihre  Rohstoffe,  Herstellung, 
Zusammensetzung,  V'erdaulichkeit  und  Verwendung,  mit  besonderer 
Beriicksichtigung  der  Verfjilschungen  und  der  mikroskopischen  Unter- 
suchung.     pp.  xi  +  650.     ill.     Berlin  1903. 

Gildemeister,  Eduard,  and  Hoffmann,  Friedrich.  The  volatile  oils. 
Authorised  translation  by  Edward  Kremers.  pp.  733.  ill.  Mil- 
waukee 1900. 

Maercker,  Max.  Handbuch  der  Spiritusfabrikation.  Achte,  voll- 
standig  neubearbeitete  Auflage,  hrsg.  von  Dr.  Max  Delbriick. 
pp.  XX +  940.     ill.     Berlin  1903. 
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Mann,  J.  Dixon.  Forensic  medicine  and  toxicology.  3id  edition, 
revised  and  enlarged,     pp.  692.     ill.     Loudon  1902. 

Nernst,  Walther.  Tbeoretische  Chemie  vom  Standpunkte  der 
Avogadroschen  Kegel  und  der  Thermodynamik.  4  Aufl.  pp.  xiv  +  749. 
ill.     Stuttgart  1903. 

Oppenheimer,  Carl.  Die  Fermente  und  ihre  Wirkungen.  2  AuH. 
pp.  viii  +  440.     Leipzig  1903. 

Robine,  R.,  et  Lenglen,  M.  L'industrie  des  cyanures.  Etude 
tlieorique  et  industrielle.     pp.  463.     ill.     Paris  1903. 

Sihmidt,  Julius.  Ueber  die  basiscben  Eigenschaften  des  Sauerstoffs 
uud  KoblenstofE^•.     pp.111.     Berlin  1904. 

Seger,  Hermann  August.  Gesammelte  Scbriften.  Herausgegeben 
von  H,  Hecht  und  F.  Cramer,     pp.  xv  +  908.     Berlin  1896. 

Swithinbank,  Harold,  and  Newman,  George.  Bacteriology  of  milk. 
With  special  cbapters  on  the  spread  of  disease  by  milk  and  the  control 
of  the  milk  supply,     pp.  xx  +  605.     ill.     London  1903. 

Tammann,  Gustav.  Kristallisieren  und  Sotimelzen.  Ein  Beitrag 
zur  Lehre  der  Anderungen  des  Aggregatzustandes.  pp.  x  +  348.  ill. 
Leipzig  1903. 

Walker,  James.  Introduction  to  physical  chemistry.  3rd  ed. 
pp.  368.     ill.     London  1903. 

Weber,  Wilhelm,  und  Kohlrausch,  Rudolf.  Fiiuf  Abbandlungen 
iiber  Absolute  elektrische  Strom-  und  Widerstandsmessung.  Heraus- 
gegeben von  Friedrich  Kohlrausch  (Ostwald's  Klassiker,  No.  142). 
Leipzig  1904. 

III.     Pamphlets. 

Atwater,  W.  O.,  and  Benedict,  F.  G.  Experiments  on  the  meta- 
bolism of  matter  and  energy  in  the  human  body.  (U.  S.  Dept.  of 
Agriculture,  Office  of  Experiment  Stations.  Bulletin  No.  136.) 
Washington  1903. 

Baskerville,  Charles.  The  elements :  verified  and  unverified. 
(From  the  Proc.  Amer.  Assoc.  Advance.  iSci.,  53,  1904.) 

Baskerville,  Charles,  and  Kunz,  George  F.  Effects  on  rare  earth 
oxides  produced  by  radium- barium  compounds  and  on  the  production 
of  permanently  luminous  preparations  by  mixing  the  latter  with 
powdered  minerals.     (From  the  Ajner.  J.  Kici.,  17.) 

Baskerville,  Charles,  and  Turrentine,  J.  W.  Contributions  to  the 
chemiHtry  of  the  rare  earths'.     (From  the  J.  Amer.  Cliem.  Soc,  26.) 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


'i  N.B. — The  names  of  those  who  sign  from  "  (Jeneral   Kuowledge" 

I         are  printed  in  italics. 

The  following  Cindidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  May  5tli,  1904. 


Barbuur  William,  M.A.,  B.Sc. 

Grove  Villa,  Waltham  Cross. 
Chemist,  Royal  Gunpowder  Factory,  Waltham  Abbey,  Essex. 
Medallist  in  Mathematics  and  Chemistry  and  Berry  Scholar  in  Science, 
St.  Andrews  ;  joint  author  with  Professor  Purdie  of  paper  on  "  The 
Influence  of  Solvents  on  the  Rotatory  Powers  of  Dimethoxysuccinates 
and  Tartrates "  (Trans.,  1901,  vol.  79);  Science  master,  Grammar 
School,  Southwell,  Notts.  ;  chemist,  R.G.P.F.,  since  July,  1901. 
Thomas  Purdie.  Alex.  Findlay. 

Alex.  McKenzie.  G.  Druce  Lander. 

James  ]Valker. 

Benn,  R.  H.  Durward, 

Westmount,  Montreal,  Canada. 
Analytical  Chemist,  wi  h  Dr.  J.  T.  Donald,  Dom.  Govt.  Analyst. 
Engaged  in  the  study  and  practice  of  Pharmaceutical  and  Analytical 
Chemistry  over  eight  (8)  years.  Studied  partially  at  McGill  Uni- 
versity and  partially  at  Bishop's  College.  Member  Soc.  Chem.  Industry, 
Canadian  Sect. 

B.  J.  Harrington.  T.  E.  Vasey. 

J.  Bemrose.  0.  P.  Girdwood. 

Jeffrey  H.  Burland. 


&8 

Bridgett,  Robert  Currie, 

32,  Queen  Anne  Street,  Dunfermline,  Fifeshire. 
Science  and  Mathematical  Teacher,  The  Academy,  Rothesay,  N.B. 
M.A.,  B.Sc.  St.  Andrews.  Late  Berry  Scholar  in  Chemistry,  St. 
Andrews,  Joint  author  with  Professor  Puidie,  St.  Andrews,  of  a 
paper  entitled  "  Trimethyl  a-Methylglucoside  and  Trimethyl  Glucose  " 
(Trans.,  1903,  83,  1037). 

Thomas  Purdie.  G.  D.  Lander. 

Alex.  McKenzie.  W.  A.  Greaves. 

James  Walker. 

Clayton,  Ellis, 

6,  Spring  Hurst  Road,  Saltaire. 
Chemist  to  Messrs.  Sir  Titus  Salt.,  Bart.,  Sons  &  Co.,  Ltd.,  Saltaire. 
Late  Demonstrator  in  Dyeing,  Bradford  Municipal  Technical  College. 
Three  years  assistant  dyer  and  chemist,  Newton  Bank  Print  Works, 
Hyde.  Tn  1899  held  local  scholarship  of  the  value  of  £10  (Worship- 
ful Company  of  Drapers)  in  Chemistry  and  Physics  at  the  Hagin- 
bottom  Technical  School,  Ashton-u.-Lyne.  In  1900  obtained  1st  place 
and  silver  medal  in  Honours  calico  printing  (City  and  Guilds),  and 
was  awarded  the  Dyers  Scholarship,  value  £63  per  annum  for  3  years, 
open  to  all  those  in  England  engaged  in  dyeing,  printing,  &c,,  and 
tenable  in  the  Chemistry  and  Dyeing  Department  of  the  Bradford 
Municipal  Technical  College.  Contributed  two  papers  on  dyeing,  ifec, 
to  the  Journal  of  the  Society  of  Dyers  and  Colourists.  In  1903 
obtained  Diploma  of  the  Bi-adford  College,  and  silver  medal  in  silk- 
dyeing,  Ist  place  Honours  (City  and  Guilds).  Have  taken  1st  class 
advanced  certificates  in  practical  and  theoretical  Inorganic  and  Organic 
Chemistry  (Hoard  of  Education),  and  also  1st  class  Honours  certificates 
in  Cotton  Dyeing,  Wool  Dyeing,  Silk  Dyeing,  Calico  and  Linen 
Bleaching,  and  Calico  Printing  under  the  City  and  Guilds  of  London 
Institute. 

George  W.  Slatter.  Barker  North. 

Walter  M.  Gardner.  A.  B.  Knaggs. 

Samuel  F.  Stall. 

Pinlow,  Robert  Steel, 

•  The     Research     Station,     Pemborandah,     Dalsingh     Serai 

Tirhoot  State  Railway,  Bengal. 

Assistant  Chemist  at  the  above  Research  Station.     General  EJuca- 

tion    at    Sandbach    School,    Cheshire    (1887—1893).     Prooeeded    to 

University    ('olloge,  Bangor,  1893.     Graduated    B.Sc.  (Wales)  1899. 

*  Thin  Uaavatcb  Stutiuii  in  Mi]i|toitc(l  cntiioly  by  lliu  (juvuruinciiit  of  lieiigal. 
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Private  Assistant  to  Professors  Debbie  and  Hartley  in  their  work  on 
"  Absorption  Spectra  of  Organic  Compounds,"  1899 — 1900.  Assistant 
Chemist  under  Dr.  Geo.  McGowan  to  the  Koyal  Commission  on  Sewage 
Disposal,  1900 — 1903.  Assisted  Dr.  McGowan  in  his  work  for  the 
Royal  Commission  on  Arsenical  Poisoning,  1901 — 1903.  Joint  author 
with  Dr.  McGowan  of  the  following  papers  :  (1)  "  Methods  Employed 
in  Testing  for  Arsenic  in  various  Samples  of  Foods  and  other  Sub- 
stances ....";  (2)  "Mechanical  Analysis  of  Soils  and  Subsoils, 
together  with  deductions  drawn  from  this"  (in  course  of  publication). 
At  present  engaged  with  P^^ofessor  Bloxam  at  the  Dalsingh  Serai 
Research  Station,  in  the  investigation  of  the  chemistry  of  Indigo. 

James  J.  Dobbie.  W.  Popplewell  Bloxam. 

George  McGowan.  Alexander  Liuder. 

William  Ramsay.  K.  B.  Floris. 

W.  N.  Hartley.  Morris  W.  Travers. 


Hammond,  Harold  Sankey, 

Government  Laboratory,  Kingston,  Jamaica. 
Assistant  to  the  (rovernment  Analytical  and  Agricultural  Chemist 
in  Jamaica.  Worked  for  two  years  with  Mr.  Sidney  Harvey,  Public 
Analyst,  Obtained  Diploma  of  S.E.  Agricultural  College,  Aug.,  1899, 
«'  Experiments  upon  the  Effect  of  Borncic  Acid  and  Formalin  upon 
the  Live  Weight,  Growth,  and  Food  Assimilation  of  Young  Pigs,"  by 
A.  D.  Hall  and  H.  S.  Hammond  ;  in  collaboration  with  Professor 
Tunnicliffe,  M.D.  (Report  of  the  Committee  on  Food  Preservatives). 
"The  Determination  of  Available  Phosphoric  Acid  and  Potash  in 
Calcareous  Soils,"  by  H.  H.  Cousins  and  H,  S.  Hammond  {Analyst, 
Aug.,  1903.) 

Sidney  Haivey.  E.  J.  Russell. 

A.  D.  Hall.  H.  H.  Cousins. 

Albert  Howard.  N.  H.  J.  Miller. 

Bernard  Dyer. 


Horn,  George  Mathieson, 
Ivylands,  Epping. 
Analytical    Chemist.     Eighteen    months   at    Marburg    University, 
Hessen-Nassau,    Chemistry.     Two    years   at     S.E. A.   College,    Wye, 
studying  Technical  Chemistry. 

Alfred  Edward  Beanes.  W.  S.  Simpson. 

F.  Evershed.  R.  J.  Friswell. 

John  Stiller. 
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Le  May,  Percy  Kent, 

6,  Lothair  Villas,  Hattield,  Herts, 
Head  Brewer  to  the  Hatfield  and  Harpenden  Breweries,  Limited. 
Have  studied  Chemistry  as  applied  to  Brewing  and  Malting  under 
Mr.  John  Heron  at  his  Laboratory,  110,  Fenchurch  Street,  and  am 
desirous  of  being  admitted  to  the  Chemical  Society  in  order  to  extend 
my  knowledge  of  Pure  Chemistry.  I  am  continually  at  work  in  the 
Laboratory  here. 

Lyndon  C.  Wilson.  Alfred  C.  Young. 

John  Heron.  Leonard  Temple  Thoriie. 

Francis  Jewson.  E.  Haynes  Jeffers. 


Mander,  Alfred, 

Berkswell,  Malvern. 
Pharmaceutical  Chemist.  Bell  Scholar  1887.  Chemistry,  1st  course, 
Ist  Certificate  of  Honour.  Botany,  1st  course,  1st  Certificate  of 
Honour.  Session  Chemistry,  1st  Certificate  of  Honour.  Botany,  Silver 
Medal ;  Pharmacy,  Silver  Medal ;  Piactical  Chemistry,  3rd  Certificate 
of  Honour,  1888.  Major  Examination,  1888.  Pharmaceutical  Society's 
Medal  (Silver),  1889.  Phaimacist  in  analytical  work.  Author  of 
"  The  Analysis  of  Snow  "  {Fharm.  Journal,  1891),  *•  Ghatti  and  other 
substitutes  for  Gum  Arabic"  (P/iarm.  Journal,  1888),  "The  Climate 
of  Malvern"  (Stevens  &  Co.),  1903.  Elected  Fellow  of  the  Royal 
Meteorological  Society,  November,  1899. 

John  Attfield.  Joseph  Ince. 

Wyndham  R.  Dunstan.  Thomas  A.  Henry. 

Ernest  GotUding. 


Moore,  Tom  Sidney, 

99,  llann  Street,  Ladywood,  Birmingham. 
Lecturer  and    Demonhtrator  in  Chemistry   at    the  University  of 
liirmingham.     B.A.  (Oxford  Ist  Class  Hons.  in  School  of  Nat.  Sci.), 

1902.  B.Sc.  (London,  1st  Class  Hons.  and  Scholarship  in  Cliemistry), 

1903.  Published  papers  :  Uber  die  Salz-  und  Hydrat-Bildung  der  Azo- 
phenole[withJ.  T.  llewittand  A.  E.  Pitt]  {Ikr.,  1898,  pp.  2114-2123), 
The  Reversibility  of  Voltaic  Cells  (/7«7.  J%.,  1900,  pp.  491— 496), 
Modification  of  Zeisel's  Method  for  Estimation  of  Methoxyl  Groups 
[with  J.  T.  Hewitt]  {J.  C.  6'.,  1902,  pp.  318—321). 

Percy.  F.  Fraukland.  Alex.  Findlay. 

J.  T.  Hewitt.  Alex.  McKenzie. 

Thumab  11.  Pu^u. 
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Smith,  Gerald  Oscar  Morgan, 

The  Studio,  Trowse,  Norwich. 
Science  Master.  Studied  Chemistry  for  three  years  at  the  Man- 
chester Technical  School.  Teacher  of  Science  in  the  Wallingford 
Grammar  School  for  two  years.  Board  of  Education  advanced  Certifi- 
cates for  Inorganic  Chemistry  (Pract.  and  Theor.),  and  Metallurgy 
(Pract.).  City  and  Guilds  of  London  Institute  Certificate  for  Science 
of  Brewing.  At  present  waiting  for  the  Examination  for  post  of 
Assistant  Chemist  at  Woolwich, 

George  Embrey.  Jas.  Grant. 

R.  S.  Cahill.  J.  M.  Collett. 

E.  G.  Womersley. 

Oldfield,  Laurel  Cecil  Francis, 
Lincoln  College,  Oxford. 
Student  of  Chemistry. 

H.  Brereton  Baker.  N.  V.  Sidgwick. 

Allan  F.  Walden.  R.  Tabor  Lattey. 

D.  H.  Nagel. 

Page,  William  Davidge, 

Constitutional  Club,  London,  W.C. 
Engineer.     Proprietor   of   a    monthly    technical  .journal,  "Page's 
Magazine."     Interest  in  Chemistry.     Desirous  of  attending  Meetings 
and  of  leceiving  the  Transactions,  and  of  making  use  of  the  Library. 
David.  A.  Louis.  F.  Evershed. 

J.  Lewkowitsch.  Frederick  Jas.  M.  Page. 

R.  J.  Ft'iatoeU. 

Pinchbeck,  Gerald, 

96,  Albany  Street,  Regent's  Park,  N.W. 
Pharmaceutical  and  Analytical  Chemist.  Major  graduate  of  the 
Pharmaceutical  Society.  Member  of  the  Pharmaceutical  Society. 
Late  Demonstrator  in  practical  Chemistry  and  Physics  at  the  London 
College  of  Chemistry.  Contributor  of  the  following  scientific  articles 
and  notes  published  in  the  Pharmaceutical  Journal : — "  Arsenic  in 
Sulphuric  Acid"  (1900),  "Floral  Calendar  for  January"  (1899), 
"A  Curious  Hypertrophy  of  Citrus  Aurantium  liisso"  (1903),  "The 
Morphology  and  Pharmacognosy  of  Berberis  vulgaris"  (1900). 
J.  Bernard  Coleman.  J.  Archyll  Jones. 

John  M.  Thomson.  Walter  Hills. 

F.  Stanley  Kipping, 
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Porter,  Thomas  Linton  Daniel, 

161,  Dovvnsell  Road,  Stratford  New  Town. 
Schoolmaster.  For  2  years  a  Science  Student  at  King's  College, 
London.  Medallist  and  Exhibitioner  in  Natural  Science,  King's 
College.  For  the  past  2^  years  Head  Science  Master  at  the  Park 
Higher  Grade  School,  Ilford,  Essex.  Bachelor  of  Science,  London 
University. 

John  M.  Thomson.  Patrick  H.  Kirkaldy. 

Herbert  Jackson.  W.  D,  Halliburton. 

D.  Nm'lhaU-Laurie. 

Riley,  Louis  John  Ezekiel, 

Port  of  Spain,  Trinidad,  B.W.I. 
Student  of  Chemistry.  Received  general  education  at  St.  Mary's 
College,  Port  of  Spain,  Trinidad,  B.W.I.,  obtaining  Junior  and  Senior 
Cambridge  Local  Examination  Certificates  in  1896  and  1897  respec- 
tively. Studied  Chemistry  and  allied  subjects  at  University  of  Edin- 
burgh during  1899-1901.  Same  studies  were  continued  at  the 
Glasgow  and  West  of  Scotland  Technical  College,  1900-1903.  Passed 
the  Intermediate  Examination  of  the  Institute  of  Chemistry,  July, 
1903,  and  now  preparing  for  the  Final  Examioation  of  the  Institute 
at  King's  College,  London. 

John  M.  Thomson.  Thomas  Gray. 

G.  G.  Henderson.  Herbert  Jackson. 

Patrick  H.   Kirkaldy. 

Robertson,  Franklin  Ernest, 

Gloster  House,  Harders  Road,  Peckham,  London,  S.E. 
Chemist  and  Manager  of  Dyeing  (father's  business).  Studied 
Chemistry  and  Dyeing  at  the  Bradford  Municipal  Technical  College 
under  Mr.  W.  M.  Gardner,  Dr.  Sutherst,  Dr.  A.  W.  Gilbody,  and 
Mr.  Knaggs,  taking  a  special  two  years'  course.  Holder  at  the  College 
of  the  Dreyfus  Scholarship,  open  to  all  engaged  in  the  dyeing  trade. 
Have  the  Chemistry  and  Dyeing  certificates  of  the  Bradford  College, 
Board  of  Education  advanced  Certificate  in  Chemistry,  City  and 
Guilds  Honours  in  Silk  and  Cotton  and  ordinary  Certificates  in  Wool 
dyeing.  Since  leaving  the  College  have  continued  my  studies  in 
Dyeworks  in  Zurich,  Elberfeld  (Bayers),  Barmen  and  under  Mr. 
Loewenthal  at  Ca.ssella's  (Frankfort).  Author  of  "Note  on  the  Effect 
of  Sodium  Chloride  in  the  Estimation  of  free  Alkaline  Hydrate  and 
Carbonate  in  Soap,"  Published  Journ.  Soc.  Dyers  and  Colorists,  July, 
1901. 

C.  F.  CroB.s.  Walter  M.  Gardner. 

Frodk.  Hudson-Cox.  A.  B.  Knaggs. 

H.  Nt.rth. 
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Shacklady,  Thomas  George, 

Addiscombe  Villas,  Clift-at-Hoo,  Rochester,  Kent. 
Technical   chemist.     Chief    chemist   Messrs,    Curtis    and    Harvey, 
Explosive  Factory,  ClifEe.     Member  Society  of  Chemical  Industry. 
W.  B.  Roberts.  E.  Dowzard. 

F.  H.  Tate.  Fred.  R.  Stom. 

Charles  J.  Smith. 


Smith,  Clarence, 

Denmark  Lodge,  St.  James',  Hatcham,  S.E. 
Lecturt-r  at  E.  London  Technical  College,  Mile  End  Road.  1897 — 9 
Teaohing-Soholar,  Royal  College  of  Science,  S.  Kensington.  1903. 
Lecturer  and  Demonstrator,  University  College,  Gqwer  Street. 
1903 — present  time,  Lecturer  and  Demonstrator,  E.  London  Technical 
College.    D.Sc.  (Lond   1903V    Thesis:  ar-Tetrahydro-/3-naphthylamine. 

William  A.  Tilden.  H.  Burrows. 

J.  T.  Hewitt.  Chapman  Jones. 

G.  T.  Morgan.  James  C  Philip. 


Smith,  Henry  Heron, 

76,  Plumstead  Common  Rd.,  Plumstead. 

Analytical    Chemist.       1st    Assistant  Metillurgist,    Royal     Gun 
Factories,  Royal  Arsenal,  Woolwich. 

We.'-ley  J.  Lambert.  W.  Kellner. 

Richard  J.  Redding.  J.  C.  Aylan. 

H.  Russell  Pitt.  A.  H.  Mundey. 


Stanger,  Reginald  Harry  Hursthouse, 
33,  Ladbroke  Grove,  London,  W, 
Inspecting,  Testing,  and  Consulting  Engineer,  and   in   conjunction 
with  his  engineering  profession    engaged  in  carrying  out  investiga- 
tions, &c.,  at  his  Chemical  I^aboratories  and  Testing  Works,  2,  Broad- 
way, Westminster,  S.W. 

Horace  T.  Brown.  L.  Pyke. 

Henry  E.  Armstrong.  //.  Harding. 

Gerald  T.  Moody.  William  Robertson. 


de  Jersey  Fleming-Struthers,  Robert, 
Exeter  College,  Oxford. 
B.A.  of  Oxford  University.     Has  studied  Chemistry  for  four  years 
at  Oxford  University,  and  graduated   with   Honours  in   this   subject. 
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Is   at   present    engaged    in    research    work    on    Chemistry  with    Mr. 
Marsh. 

John  Watts.  W.  W.  Fisher. 

William  Odling.  Allan  F.  Walden. 

J.  E.  Marsh. 


Tong,  Walter, 

•'  Holmdene,"  Pole  Lane,  Failsworth,  Manchester. 
Analy>t,  itc,  in  the  employ  of  Messrs.  Crimshaw  Bros.  &  Co.,  Ltd., 
Clayton,  Manchester.  I  have  studied  Chemistry  3  years  at  the 
Municipal  School  of  Technology,  having  obtained  Hons.  Part  I  In- 
organic (Practical) ;  also  part  author  of  a  paper  read  before  the  Society 
of  Chemical,  Industry  (Manchester  Section),  March,  1903,  on  the 
Analysis  of  Manufactured  India-rubber.  The  paper  was  read  by 
Messrs.  Grimshaw,  Tong,  &  Barnes. 

William  J.  Pope.  F.  S.  Sinnatt. 

John  Allan.  J.  II.  Wolfenden. 

L.  G.  Radcliffe.  Stanley  J.  Peachey. 
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May  5th,  1904.     Professor  W.  A.  Tilden,  D.Sc,  F.R.S.,  President, 
in  the  Chair. 


Messrs.  C.   M.   Beadnell,   C.  T.   Bennett,  and  T.  U.    Walton  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

W,  Eddington  Field,  65,  Sutherland  Road,  Armadale,  Melbourne, 
Victoria,  Australia. 

John  Hulme,  3,  Albert  Terrace,  Stockport. 

A  ballot  for  the  election  of  Fellows  was  held,  and   the   following 
were  subsequently  declared  duly  elected  : 


William  Barbour,  M.A.,  B.Sc. 

R.  H.  Durward  Beun. 

Robert  Currie  Bridgett,  M.A.,  B.Sc. 

Ellis  Clayton. 

Robert  Steel  Fiiilow,  B.Sc. 

Harold  Sankey  Hanunoiid. 

George  Mathiesou  Horn. 

Peicy  Kent  Le  May. 

Alfred  Mander. 

Ton.  Sidney  Moore,  B.A.,  B.Sc. 

Gerald  Oscar  Morgan  Smith. 

Lauiel  Cecil  Francis  Oldfield. 


William  Davidge  Page. 

Gerald  Pinchbeck. 

Thos.  Linton  Daniel  Porter,  B.Sc. 

Louis  John  Ezekiel  Riley. 

Franklin  Ernest  Robertson. 

Thomas  George  Shacklady. 

Clarence  Smith,  D.Sc. 

Henry  Heron  Smith. 

Reginald  Harry  H.  Stanger. 

Robert  de  J.  Fleming-Struthers,  B.A. 

Walter  Toug. 
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The  President  announced  that  the  following  pernons  were  proposed 
by  the  Council  for  election  as  Foreign  Members. 

Henri  Becquerel.  Madame  Marie  Curie. 

Cornelis  Lobry  de  Bruyn.  Carl  Liebermann. 

Frank  Wigglesworth  Clarke.  Edward  Williams  Morley. 

and  stated  that  in  accordance  with  Bye-Law  II.  the  ballot  for  their 
election  would  take  place  at  the  next  meeting  of  the  Society  on 
Wednesday,  May  18th. 

The  President  announced  that  the  following  letter  had  been  received 
from  Sir  Henry  Roscoe  in  reply  to  the  address  of  congratulation  from 
the  Society  on  the  occasion  of  the  celebration  of  the  Jubilee  of  his 
Doctorate. 

"  '  To  the  Council  and  Fellows  of  the  Chemical  Society  I  offer  my 
hearty  thanks  for  the  honour  they  have  done  me  through  the  President, 
Professor  Tilden. 

'Instituted  in  1841  for  the  purpose  of  stimulating  chemical  research 
in  this  country  by  the  leaders  of  our  science  of  that  day,  amongst 
whom  Thomas  Graham  stands  pre-eminent,  the  influence  which  tlie 
Society  has  exerted  during  more  than  half  a  century  on  tlie  progress 
of  English  Chemistry  has  been  far  greater  than  its  Founders  could 
have  foreseen. 

*  During  the  last  fifty  years  our  Science  has  undergone  not  one  but 
many  revolution?,  each  one  widening  and  deepening  its  foundations. 

'  In  this  wonderful  series  of  changes,  thanks  to  the  zeal  and  ability 
of  its  Fellows,  both  young  and  old,  the  Chemical  Society  has  borne  no 
inconsiderable  part,  and  for  its  still  wider  influence  and  its  still 
greater  activity  no  one  has  warmer  wishes  than  myself. 

(Signed)     HENRY  E.  ROSCOE."' 

Of  the  following  papers,  those  marked  *  were  read : 

*72.  "  The  slow  combustion  of  ethane."    By  William  Arthur  Bone 
and  William  Ernest  Stockings. 

The  authors  have  studied  (1)  the  interaction  of  ethane  and  oxygen 
at  250 — 400",  under  pressures  of  175  to  2*33  atmosphei'es,  in  boro- 
silicate  glass  bulbs  (compare  Trans.,  1902,  81,  536)  ;  (2)  the  oxidation 
of  ethane  in  contact  with  a  surface  of  porous  porcelain  at  400 — 500°, 
under  reduced  pressure,  in  the  circulation  apparatus  described  in  a 
previous  paper  {Trune.,  1903,  83,  1074),  and  (3)  the  slow  combustion 
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of    ethyl    alcohol   and   acetaldehyde.     The   main   conclusions   deduced 
from  the  experiments  are  as  follows  : 

(1)  The  proportions  of  ethane  and  oxygen  most  favourable  to 
chemical  change  are  equimolecular  (1  :  1),  although  interaction  takes 
place  nearly  as  rapidly  in  mixtures  containing  ethane  and  oxygen  in 
the  ratio  2:1.  At  all  temperatures,  ethane  is  oxidised  much  more 
rapidly  than  is  methane,  other  conditions  being  equal. 

(2)  When  ethane  is  treated  with  proportions  of  oxygen  insufficient 
to  oxidise  the  whole  to  carbon  monoxide  and  steam,  there  is  no  prefer- 
ential combustion  either  of  hydrogen  or  carbon.  In  the  absence  of 
secondary  phenomena,  the  interaction  is  always  marked  by  a  diminu- 
tion in  the  pressure  of  the  cold  products  without  any  deposition  of 
carbon  or  liberation  of  free  hydrogen. 

(^3)  The  combustion  proceeds  in  several  well-defined  stages,  among 
which  the  following  have  been  distinguished  : 

(i)  A  primary  oxidation  to  acetaldehyde  and  steam. 

(ii)  A  further  rapid  oxidation  of  the  acetaldehyde  to  formaldehyde, 
carbon  monoxide,  and  steam. 

(iii)  The  final  oxidation  of  formaldehyde  to  carbon  monoxide; 
carbon  dioxide,  and  steam,  which  may  best  be  considered  as  due 
to  two  simultaneous  interactions  (i)  CHgO -h  Og  =  COg  +  H^O,  (ii) 
2CH20  4-02=2CO  +  2H20. 

(4)  The  combustion  of  the  hydrocarbon  may  be  accompanied  by  the 
following  secondary  phenomena  : 

(i)  Hydrogen  or  methane,  or  both,  may  appear  in  the  products  with- 
out any  liberation  of  carbon,  as  the  result  of  the  purely  thermal 
decompositions  of  formaldehyde  and  acetaldehyde  vapours  respectively, 
the  latter  giving  rise  to  methane  and  carbon  monoxide,  whilst  the 
former  yields  hydrogen  and  carbon  monoxide,  although  its  decom- 
position is  a  more  complex  process  than  that  of  acetaldehyde. 

(ii)  Small  quantities  of  ethylene  and  hydrogen  may  appear  in  the 
products  as  the  result  of  the  thermal  decomposition  of  ethane. 

(iii)  If  the  heat  liberated  during  the  initial  stages  of  oxidation  is 
sufficient  to  raise  the  temperature  of  the  interacting  gases  to  the 
ignition  point, an  explosion  takes  place,during  which  the  excessof  hydro- 
carbon, and  probably  also  of  aldehyde  vapours,  is  decomposed,  carbon 
and  hydrogen  being  liberated  together  with  some  acetylene  and  ethyl- 
ene.    There  is  no  liberation  of  carbon  below  the  ignition  point. 

(5)  Although  ethyl  alcohol  has  not  been  detected  among  the  oxida- 
tion products  of  ethane,  its  absence  may  be  explained  by  the  fact 
that  it  is  oxidised  far  more  rapidly  than  is  ethane  under  similar  con- 
ditions. 

(6)  The  view  taken  of  the  mechanism  of  the  combustion  of  ethane 
is  supported  by  the  experiments  on  ethyl  alcohol  and  acetaldehyde. 
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*73.  "  The  action  of  radium  rays  on  the  halides  of  the  alkali 
metals  and  analogous  effects  produced  by  heat."  By 
William  Ackroyd. 

The  author  has  studied  the  action  of  y-rays  from  radium  bromide,  in 
its  violet  glass  tube,  on  the  chlorides  of  lithium,  sodium,  potassium, 
rubidium  and  ctesium,  and  deduces  the  following  conclusions : 

(1)  The  colour  changes  produced  divide  the  compounds  into  two  sub- 
groups :  I.  LiCI,  NaC],  and  II.  KCJ,  RbCl,  CsCl,  and  in  the  effects 
observed :  LiCl,  white ;  NaCl,  orange ;  KCl,  violet ;  RbCl,  bluish- 
green,  and  CsCl,  green,  each  sub-group  conforms  to  the  constitutive- 
colour  law  {Chem.  News,  1893,  67,  27). 

(2)  The  division  into  these  sub-groups  is  also  indicated  by  their 
differences  of  molecular  aggregation  as  expressed  by  1/sp.  vol. 

(3)  There  is  relative  stability  of  the  colours  produced  while  they 
remain  in  darkness,  and  their  rate  of  disappearance  or  decay  in  day- 
light varies  with  the  intensity  of  the  light. 

(4)  The  relative  expendituie  of  energy  in  the  y-rays  effecting  the 
colour  changes  decreases  with  increase  of  molecular  weight,  or,  in  other 
words,  the  sensibility  to  the  action  of  the  y-rays  increases  with  the 
molecular  weight. 

(5)  When  the  induced  phosphorescence  has  decayed  so  as  to  be  no 
longer  visible,  it  can  be  revived  by  invisible  heat.  In  the  case  of 
fused  lithium  chloride,  a  temperature  of  37°  is  sufficient  for  the 
purpose. 

(6)  These  various  features  correspond  in  many  respects  with  the 
thermal  effects  produced  in  other  substances,  and  the  whole  of  the 
evidence  points  to  the  conclusion  that  both  are  physical  changes. 


•74.  "  The  mutarotation  of  glucose  and  of  galactose.  Solubility 
as  a  means  of  determining  the  proportions  of  dynamic 
isomerides  in  equilibrium."       By  Thomas  Martin  Lowry. 

The  method  formerly  described  {Proc,  1903,  19,  156)  and  applied  to 
the  case  of  /3-bromonitrocamphor  has  now  been  used  in  order  to  deter- 
mine the  proportion  of  a-glucose  and  of  a-galactose  in  the  mixtures 
of  dynamic  isomerides  which  are  formed  when  these  sugars  are  dis- 
solved in  alcohol  or  in  water.  The  solubility  of  a-glucose  in  an- 
hydrous methyl  alcohol  gradually  increases  in  the  course  of  a  week  in 
the  ratio  of  0  53:1  and  that  of  a-galactose  in  the  ratio  0"50 :  1. 
The  increment  of  solubility  is  due  to  the  formation  in  solution  of  the 
Btereoisomerio  ^-glucose  (Tanrot's  y-glucose)  and  /3-galactose ;  when 
equilibrium  is  reached,  the  quantity  of  sugar  in  solution  is  nearly  twice 
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as  great  as  when  the  a-form  alone  is  present,  and  the  stereoisomerides 
must  therefore  be  in  approximately  equal  proportion  and  be  almost 
equally  stable.  This  result  differs  from  that  obtained  by  Jungius  in 
the  case  of  the  methyl-glucosides,  for  which  the  ratio  was  found  to  be 
a  :  /3  =  3  :1  instead  of  1:1. 

In  a  mixture  having  approximately  the  composition  EtOH  +  HgO, 
the  solubility  of  a-galactose  was  found  to  increase  in  the  ratio 
0'39:l,and  in  a  mixture  having  approximately  the  composition 
PrOH  +  2H20  in  the  ratio  035  :  1.  The  decrease  of  the  ratio  in  the 
aqueous-alcoholic  solutions  may  be  attributed  to  the  presence  in  the 
solution,  along  with  the  stereoisomeric  a-  and  /3-galactoses,  of  a  consider- 
able proportion  of  the  hydrated  aldehydic  form  of  the  sugar,  which  is 
probably  an  intermediate  product  in  the  isomeric  change  (compare 
Trans.,  1903,  83,  1316);  this  conclusion  is  in  harmony  with  the  fact 
that  the  rate  of  change  is  many  times  greater  than  in  the  anhydrous 
methyl-alcoholic  solutions. 

Similar  experiments  were  made  on  the  dissolution  of  a-glucose  in 
mixtures  having  approximately  the  composition  2EtOH -f  HgO  and 
EtOH  +  HgO,  but  in  each  case  tlie  gradual  increase  of  solubility  was 
preceded  by  a  more  or  less  rapid  decrease  owing  to  the  conversion  of 
the  solid  a-glucose  into  a  less  soluble  hydrate. 

*75.  "  A  study  of  the  substitution  products  of  rt/--tetrahydro-a- 
naphthylamine.  4-Bromo-rt/-tetrahydro-a-naphthylamine  and 
«r-tetrahydro-a-naphthylamine-4  sulphonic  acid."  By  Gilbert 
Thomas  Morgan,  Frances  Mary  Gore  Micklethwait,  and 
Herbert  Ben  Winfield. 

The  acyl  derivatives  of  ar-tetrahydro-a-naphthylamine  (Bamberger 
and  Althause,  Ber.,  1888,  21,  1895),  when  brominated  with  one 
molecular  proportion  of  the  halogen  or  hypobromous  acid,  ultimately 
undergo  substitution  in  the  aromatic  I'ing,  the  entrant  bromine  atom 
assuming  the  para-position  with  respect  to  the  aminic  nitrogen.  The 
bromo-base  obtained  on  hydrolysis  was  shown  to  be  4-&ra7no-ar- 
tetrahydro-a-naphthylamine  (m.  p.  42°)  by  furnishing  successively 
1-bromotetrahydronaphthalene  and  l-hromodinitrotetrahydronajyhth- 
alene  (m.  p.  91°).  The  isomeric  '2-broniodinitrotetrahydronap/Uhalene 
prepared  from  or-tetrahydro-yS-naphthylamine  for  the  purpose  of 
comparison  melted  at  105 — 106°.  On  treatment  with  diazo-compounds, 
the  bromo-base  yields  diazoamines  of  the  type  CjoHjQBr'NH'N^X. 
Forexample,4 : ^'-dibromo-\-diazo-\-aminote.trahydronaphthalene  prepared 
by  the  interaction  of  the  base  with  its  own  diazonium  salt,  decomposes 
violently  at  190^-194°,  and  when  treated  with  cold  concentrated 
hydrochloric  acid  undergoes  fission,  yielding  the  hydrochlorides  of  its 
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generators,  the  diazonium  chloride  being  identified  by  the  formation 
of  A-bromotetrahydronaphthaleneazo-{3-naphthol  (m.  p.  215°). 

4-Bromo-a-naphthylamine,  unlike  the  analogously  substituted  tetra- 
hjdro-base,  condenses  with  diazo-compounds  to  form  ortho-azo- 
derivatives  having  the  general  formula  XNg'C^QHgBr'NHg.  The  azo- 
compound,  NaSOg'CgH^'Ng'C^QlIgBr'NHg,  yields,  on  reduction, 
sulphanilic  acid  and  naphthylene-1  :  2-diamine. 

SLT-Tetrahydro-a-naphthylamine-A-sulphonic  acid, 

produced  by  sulphonating  a?'-tetrahydro-a-naphthylamine,  was  con- 
verted into  tetrahydronaphthalene-\-8ulphoaic  acid  by  eliminating 
its  amino-group,  the  same  product  being  also  obtained  by  replacing 
this  radicle  in  ar- tetrahydro-a-naphthylamine  by  the  SOgH  group  and 
oxidising  the  tetrahydronaphthalene-1-sulphinic  acid  thus  produced. 
Tetrahydronaphthalene-X-sidphonic  chloride  and  the  corresponding 
anilide  melt  at  70'5^  and  144 — 145°  respectively. 

ar-Tetrahydro-a-naphthylamine-4-sulphonic  acid  differs  from  a- 
naphthylamine-4-sulphonic  (naphthionic)  acid  in  yielding  diazoamino- 
derivatives  and  not  azo-compounds. 

The  azo-derivatives  of  ar-tetrahydro-a-naphthylamine  wei'e  shown  to 
be  para-azo-compounds  like  the  corresponding  azo-a-naphthylamines,  for, 
on  reduction,  they  give  rise  to  ar-tetrahydronaphthylene-1  :  4-diamine. 

These  results  indicate  that  although  rt?'-tetrahydro-a-naphthylamine 
resembles  a-naphthylamine  in  forming  paraazo-compounds  with 
greater  facility  than  a  benzenoid  amine,  yet  its  para-substituted 
derivatives,  unlike  those  of  a-naphthylaraine,  do  not  yield  ortho-azo- 
compounds,  and  in  this  respect  behave  like  /)-bromoaniline  and  other 
similarly  substituted  bases  of  the  benzene  series. 

*76.  "  Studies  in  the  tetrahydronaphthalene  series.  Part  II. 
Halogen  derivatives  of  ar  tetrahydro-yy-naphthylamine."  By 
Clarence  Smith. 

In  a  previous  paper  [Trans.,  1902,  81,  900),  it  was  shown  that  ar- 
tetrahydro-y3-naphthylamine  resembles  primary  benzenoid  amines  in 
giving  diazoamino-compounds,  and  this  resemblance  is  exemplified 
further  in  its  behaviour  towards  the  halogens. 

Aceto-^-naphthalide  yields  only  l-bromoi,ceto-/3-naphthalide  at  the 
ordinary  temperature,  even  with  excess  of  bromine.  ar-Tetrahydro- 
aceto/3-naphthnlide  reacts  with  one  molecular  proportion  of  bromine 
to  form  two  compoundH,  namely,  l-bromo-a?*-tetrahydroaceto-)8- 
naphthalide  and  4-bromo-rtr-tetrahydroaceto-^-naphthalide. 

The  following  compounds  have  been  prepared  : 

VBromoUtrahydronaphthalen^,   C,QHuBr,   obtainei    from    ar-tetni- 
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hydro-a-naphthylamine  by  the  Sandmeyer  reaction,  is  a  colourless, 
refractive  liquid  with  an  odour  resembling  that  of  halogen  compounds 
of  the  benzene  series ;  it  is  volatile  in  steam  and  dissolves  readily  in 
organic  solvents  (b.  p.  255 — 257°/751  mm. ). 

2-Bro^notetrahydronaphthalene,  prepared  from  ar-tetrahydro-)8- 
naphthylamine,  resembles  the  preceding  compound  and  boils  at 
238 — 239°  under  758  mm.  pressure. 

l-Bromo-%Y-tetrahydroaceto-P-naphthalide, CjgHj^ONBr,  resulting  from 
the  action  of  one  molecular  proportion  of  bromine  on  an  equivalent 
quantity  of  ar-tetrahydroaceto-^-naphthalide  dissolved  in  glacial  acetic 
acid,  separates  from  alcohol  in  colourless,  octahedral  crystals  (m.  p. 
125-5°). 

4-Bromo-Sir-telrahi/droaceto-fi-naphihalide,  obtained  from  the  mother 
liquor  in  the  preparation  of  the  preceding  isomeric  1-bromo-compound, 
separates  from  alcohol  in  colourless  needles  (m.  p.  151°). 

\-Bromo-%v-telrahydro-P-naphthylamine,  CjQHjgNBr,  is  prepared  by 
hydrolysing  the  corresponding  acetyl  derivative;  it  separates  from 
light  petroleum  in  colourless,  silky  needles  (m.  p.  52'5°).  It  dissolves 
easily  in  alcohol  or  acetone,  and  is  volatile  in  steam. 

4:-£romo-a,v-tetrahydro-{3-naphthylamine  crystallises  from  light  petrol- 
eum in  colourless  needles  (m.  p.  52°) ;  it  is  not  readily  volatile  in 
steam. 


*77.  "  Studies  in  the  tetrahydronaphthalene  series.  Part  III. 
Reaction  between  ar-tetrahydro-/3-naphthylamine  and  form- 
aldehyde."    By  Clarence  Smith. 

Evidence  of  the  benzenoid  nature  of  ar- tetrahydro-)3-naphthylamine 
is  obtained  from  the  study  of  the  behaviour  of  the  base  towards  form- 
aldehyde. The  product  is  methylene-ar-tetrahydro-^naphthylamine, 
analogous  to  methyleneaniline.  There  is  no  tendency  to  produce  an 
acridine,  which  would  be  evidence  of  its  naphthalenoid  character. 

The  following  compounds  have  been  prepared  : 

Meihylene-ar-tefrahydro-^-naphthylamiiie,  (OjjHj3N)3,  is  obtained  to- 
gether with  a  polymeric  modification,  (CjjHjjN)^;,  when  a  solution  of 
formaldehyde  is  added  slowly  to  ar-tetrahydro-^-naphthylamine.  The 
trimolecular  form  separates  from  acetone  or  light  petroleum  as  a  felted 
mass  of  small,  white  needles  ;  it  melts  at  121°  and  gives  an  intense 
blood-red  coloration  with  glacial  acetic  acid. 

The  polymeric  modification  is  a  white,  amorphous  powder  which, 
when  heated,  darkens  at  156°  and  fuses  at  164°.  It  is  almost  insolu- 
ble in  acetone,  light  petroleum  or  benzene,  but  dissolves  in  hot  alcohol 
and  becomes  converted  mainly  into  the  trimolecular  form. 

Methyl-ax -tetrahydro-P-naphthylamine,  C^oHj^'NH'CHg,  obtained   by 


112 

the  reduction  of  methylene-ar-tetrahydro-;8-naphthylamine  by  sodium 
and  amyl  alcohol,  is  a  colourless,  refractive,  oily  liquid  which  boils  at 
267-5°  under  210  mm.  pressure.  The  hydrochloride,  Q^^YL^r^,YLQ\, 
crystallises  from  water  in  white  needles.  The  nitrate,  C^QHjjN.HNOg, 
separates  in  needles  when  an  ethereal  solution  of  the  base  is  shaken 
with  dilute  nitric  acid.  The  niirosoanmie,  C^QH■^^^'i!i{C'K^)^'NO,  is  a 
yellow  oil,  which  gives  Liebermann's  reaction. 


78.  "  Note   on  the  hydrolysis  of  starch  by  diastase."    By  John 

Simpson  Ford. 

The  writer  finds  that  Ivjeldahl's  "  law  of  proportionality  "  is  true 
for  the  diastase  of  barley  and  air-dried  malt,  as  well  as  for  that  of 
kiln  dried  malt. 


79.  "  The  resin  acids  of  the  Coniferce.  Part  I.  The  constitution 
of  abietic  acid."  By  Thomas  Hill  Easterfield  and  George 
Bagley. 

The  resin  acids  of  the  Coniferce  as  a  class  have  the  following  points 
in  common  :  (1)  they  readily  become  superfused,  and  then  set  to  a 
resin  or  glass,  which  crystallises  if  fused  and  maintained  for  some 
time  at  a  temperature  slightly  above  the  initial  melting  point  j 
(2)  they  nitrate  without  diflSculty  in  glacial  acetic  acid  solution  ;  (3) 
in  a  fused  state,  they  readily  absorb  oxygen  from  the  air  ;  (4)  their 
esterification  velocity  is  extremely  low ;  (5)  with  hydriodic  acid,  they 
yield  hydrocarbons  of  nearly  the  same  composition  as  the  diterpenes, 
with  which  they  have  erroneously  been  regarded  as  identical. 

Colophony,  on  distillation  under  diminished  pressure  or  in  super- 
heated steam,  yields  a  pioduct  which  gives  analytical  results  agreeing 
accuiately  with  those  required  for  abietic  acid  (m.  p.  160 — 165°). 

By  the  slow  distillation  of  abietic  acid,  even  under  reduced  pressure, 
H  hydrocarbon,  CjgHjg,  is  produced,  which  is  undoubtedly  the 
"colophene  "  obtained  by  Deville  on  distilling  colophony,  but  is  not 
the  "  colophene "  which  the  same  autlior  produced  by  polymerising 
turpentine  by  means  of  sulphuric  acid.  lu  order  to  avoid  ambiguity, 
the  name  "  abietene "  is  proposed  for  the  compound  derived  from 
abietic  acid. 

Kiiimer  and  Spilker,  by  distilling  colophony  under  pressure, obtained 
a  hydrocarbon  to  which  they  assigned  the  formula  C,j,H.,g,  regarding 
it  aK  being  derived  from  abiotic  acid  by  the  loss  of  carbon  dioxide. 

Abietene,  C'lgHjg,  boils  at  199—200°  (13  mm.),  247—250°  (82  mm.), 
340-345°  (700  mm.),  has  a  sp.  gr.  0-973  at  19719°,  and  n„  1-537  at 
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20°;  it  is  thus  identical  with  the  "  diterebenthyl"  (CgoHgo  ?)  which 
Renard  {Compt.  rend.,  1887,  105,  855)  isolated  from  resin  oil. 

Abietene  is  produced  when  abietic  acid  is  heated  with  fuming 
hydriodic  acid  at  200°  ;  the  gases  formed  at  the  same  time  have  been 
analysed  and  were  found  to  consist  of  90  per  cent,  of  carbon  monoxide 
and  dioxide  approximately  in  the  ratio  9C0  :  ICOg,  the  volume  of 
oxides  of  carbon  formed  after  2  hours'  heating  being  80  per  cent,  of 
that  required  for  the  elimination  of  one  carboxyl  group  from  abietic 
acid. 

Abietene,  when  distilled  with  one-third  of  its  weight  of  sulphur, 
yields  a  small  quantity  of  retene  (m.  p.  99°),  but  with  twice  this  pro- 
portion of  sulphur  an  isomeric  hydrocarbon  is  obtained  melting  at  86°  ; 
at  the  same  time,  a  hydrocarbon  boiling  at  330 — 360°  (30  mm.)  is 
produced,  which  is  still  under  examination.  If  the  distillation  with 
sulphur  is  conducted  under  reduced  pressure,  retene  is  the  principal 
product.  These  two  hydrocarbons  are  also  formed  by  distilling  Merck's 
"  retene  puriss."  with  one-fifth  of  its  weight  of  sulphur. 

The  foregoing  observations  support  the  view  that  hydrogenated 
retenes  are  probably  normal  constituents  of  resin  oil  {Ber.,  1889,  22, 
3368  ;  1903,  36,  647),  and  that  resin  oil  is  undoubtedly  a  hydrogen- 
ated retene. 

This  conclusion  is  further  strengthened  by  the  observation  that 
abietene,  when  reduced  with  hydriodic  acid  and  excess  of  phosphorus 
at  240°,  takes  up  two  atoms  of  hydrogen  and  yields  a  hydrocarbon, 
dihydroabietene,  which  appears  to  be  identical  with  the  dodecahydro- 
retene  obtained  by  Liebermann  and  Spiegel  (Ber.,  1889,  22,  779)  by 
reducing  retene  under  similar  circumstances. 

The  above  observations  lead  to  the  conclusion  that  abietic  acid  is 
decahydroretenecarboxylic  acid,  but  the  accepted  formula  for  retene 
would  not  account  for  its  low  esterilication  velocity.  There  is,  how- 
ever, no  experimental  evidence  for  the  assumed  para-position  of  the 
methyl  and  zsopropyl  groups  in  retene.  That  these  groups  are  really 
in  the  meta-position  in  abietic  acid  and  in  retene  is  rendered  probable 
by  the  observation  of  Kolbe  {Ber.,  1880,  13,  888)  that  resin  spirit  is 
rich  in  jn-cymene,  but  contains  only  small  quantities  of  ordinary  cymene. 

80.  "The  additive  products  of  benzylideneaniline  with  ethyl 
acetoacetate  and  ethyl  methylacetoacetate."  By  Francis 
Ernest  Francis  and  Miss  Millicent  Taylor. 

It  was  shown  that  the  additive  productof  benzylideneaniline  and  ethyl 
methylacetoacetate  exists  in  one  form  only,  being  unaffected  in  solu- 
tion by  traces  of  either  piperidine  or  sodium  ethoxide.  This  confirms 
Schiff's  view  of  the  constitution  of  such  substances.    The  various  data 
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in  connection  with  the  additive  products  fi'om  ethyl  acetoacetate  and 
benzylideneaniline  were  indicated,  and  Morrell  and  Bellars'  work  on 
the  subject  was  criticised. 

81.  "Studies  on  ethyl  carboxyglutarate.  Part  I.  Action  of 
halogens  on  ethyl  sodiocarboxyglatarate."  By  Oswald 
Silberrad  and  Thomas  Hill  Easterfield. 

When  halogens  were  allowed  to  act  on  ethyl  sodiocarboxyglutarate, 
no  condensation  occurred,  but  instead  of  ethyl  carboxydiglutarate  the 
haloid  derivatives  of  the  original  ethyl  carboxyglutarate  were  formed. 
The  reaction  may  be  thus  represented  : 

C2H5-C02-CH2-CH,-CNa(C02-C2H5)2  +  1^  = 

Nal  +  C2H5-C02-CH2-CH2-CI(C02-C2H5)2 

The  products  proved  to  be  identical  with  the  compounds  subsequently 
obtained  by  the  direct  halogenation  of  ethyl  carboxyglutarate. 


82.  "  Studies    on    optically    active    carbimides.     Part     I."     By 

Allen  Neville  and  Robert  Howson  Pickard. 

The  authors  have  investigated  (i)  the  preparation  of  some  optically 
active  carbimides,  (ii)  the  use  of  such  compounds  for  the  resolution  of 
synthetical  alcohols  and  amines  containing  asymmetric  carbon  atoms, 
(iii)  the  measurement  of  the  velocity  of  reaction  between  such  com- 
pounds and  various  alcohols  and  amines  with  the  object  of  contrasting 
the  influence  of  (1)  the  constitution  of  the  alcohols  and  amines, 
(2)  the  temperature,  (3)  the  solvents,  and  (4)  various  catalytic  agents 
on  the  velocity  of  such  reactions. 

The  compounds  described  were  :  bornylcarbimide  (compare  Forster 
and  Attwell,  this  vol.,  p.  91),  ethyl  hornylcarhamate  and  dibornyl- 
carhamxde,  \-menthylcarbimide,  viethyl  ethyl  and  propyl  \-menthyl- 
carbamates,  and  diA-manthylcarbamide, 

83.  "  The  comparison  of  the  rotation  values  of  methyl,  ethyl,  and 

n-propyl  tartrates   at  diflferent  temperatures."     By  Thomas 
Stewart  Patterson. 

Methyl  tartrate  was  first  shown  to  be  capable  of  existence  in  a  solid 
form  melting  at  61*5°. 

Data  for  the  variation  of  rotation  with  change  of  temperature  of 
methyl,  ethyl,  and  propyl  tartrates  were  given.  Comparisons  of 
the   rotation    values   of    these    substances   at  identical  temperatures 
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were  shown  to  be  of  little  value,  especially  at  low  temperatures. 
Since,  however,  the  rotation  of  methyl  tartrate  vanishes  at  0°,  that  of 
ethyl  tartrate  probably  at  -  34°,  and  that  of  propyl  tartrate  probably 
at  -  60°,  it  may  be  assumed  that  the  three  substances  are  in  corre- 
sponding optical  conditions  at  these  temperatures,  and,  in  general, 
methyl  tartrate  at  T°,  ethyl  tartrate  at  (T  -  34°),  and  propyl  tartrate 
at  (T  —  60°)  will  also  be  in  corresponding  conditions  as  regards  rotation. 
It  is  shown  that  comparisons  of  rotation  effected  at  corresponding 
temperatures  are  much  more  satisfactory  than  those  obtained  for 
identical  temperatures,  and  that  if  the  rotations  are  taken  at  corre- 
sponding temperatures,  the  increment  of  2CH2  in  passing  from  methyl 
to  ethyl  tartrate  rather  more  than  doubles  the  rotation,  whilst  the 
next  increment  of  2CH2  in  passing  to  propyl  tartrate  increases  the 
rotation  to  1-41  times  that  of  ethyl  tartrate.  The  rotation  of  propyl 
tartrate  is  therefore  almost  three  times  that  of  methyl  tartrate. 
These  results  hold  within  wide  limits  of  temperature. 


84.  "  Note  on  the  action  of  hydrogen  sulphide  on  formaldehyde 
and  acetaldehyde  solutions."  By  Jalien  Drugman  and  William 
Ernest  Stockings. 

Although  the  conditions  under  which  various  thio-derivatives  are 
formed  when  hydrogen  sulphide  reacts  with  aqueous  solutions  of 
formaldehyde  and  acetaldehyde  respectively  have  been  thoroughly 
investigated  by  Hofmann  {Ber.,  1868,  1,  176  ;  1869,  2,  152  ;  1870,  3, 
584),  Pinner  {Ber.,  1871,  4,  257),  Klinger  {Ber.,  1876,  9,  1894;  1877, 
10,  1879;  1878,  11,  1023),  Baumann  and  Fromm  (fi«r.,  1889,  22, 
2600;  1890,  23,  69;  1891,  24,  1434,  1457)  and  others,  it  is  not 
generally  known  that  provided  hydrochloric  acid  or  other  strong  mineral 
acid  is  absent,  the  reaction  affords  a  sure  means  of  detecting  form- 
aldehyde, even  in  the  presence  of  acetaldehyde  or  other  higher  fatty 
aldehydes. 

(1)  When  a  dilute  aqueous  solution  of  formaldehyde  is  saturated 
with  hydrogen  sulphide  in  the  absence  of  hydrochloric  acid,  and  the 
test-tube  set  aside  in  a  wargi  place  (30 — 50°),  no  visible  change  occurs 
for  about  3  or  4  hours,  but  afterwards  a  white,  amorphous,  flocculent 
precipitate  is  gradually  deposited.  This  substance,  when  dried  in  a 
desiccator  over  sulphuric  acid,  melts,  with  decomposition,  between  85° 
and  110°. 

This  characteristic  thio-derivalive  is  precipitated  from  formaldehyde 
solution  by  hydrogen  sulphide  even  in  the  presence  of  acetaldehyde, 
methyl  and  ethyl  alcohols,  acetone,  or  acetic  acid ;  the  melting  point 
of  the  product  formed  in  presence  of  acetone  or  acetic  acid  is  fairly 
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definite,  namely,  98 — 103°,  and  sometimes  quite  sharp  at  98°. 
According  to  Baumann  (loc.  cit.),  the  compound  has  the  composition 
3(CH2S),CH.20 ;  it  is  distinguished  from  the  odourless,  crystalline  tri- 
thioformaldehyde,  (01128)3,  both  by  its  lower  melting  point  and  strocg 
odour.  The  presence  of  even  O'l  per  cent,  of  formaldehyde  in  aqueous 
solution  may  be  easily  detected  by  means  of  this  reaction. 

(2)  The  crystalline  trithioformaldehyde,  (01128)3,  first  prepared  by 
Girard  by  the  reduction  of  carbon  disulphide  by  means  of  nascent 
hydrogen  {Covipt.  rend.,  1870,  70,  623),  and  afterwards  fully  investi- 
gated by  Hofmann  {loc.  cit.),  results  when  hydrogen  sulphide  acts  on 
a  solution  of  formaldehyde  previously  strongly  acidified  with  hydro- 
chloric acid.  The  crude  product  melts  indefinitely  between  180°  and 
205°,  but  it  crystallises  from  hot  acetone  in  white  needles  which  melt 
at  216°. 

(3)  When  a  solution  of  acetaldehyde  is  saturated  with  hydrogen 
sulphide  in  the  absence  of  hydrochloric  acid  or  other  strong  mineral 
acid,  and  the  test-tube  set  aside  in  a  warm  place,  the  liquid  soon 
assumes  a  milky  appearance,  owing  to  the  separation  of  minute,  oily 
particles,  which  gradually  collect  in  drops  od  the  bottom  and  sides  of 
the  test-tube,  leaving  the  rest  of  the  liquid  perfectly  clear  and  trans- 
lucent. No  solid  product  is  ever  obtained  under  these  conditions,  a 
circumstance  which  at  once  differentiates  the  behaviour  of  acet- 
aldehyde from  that  of  formaldehyde. 

(4)  Several  distinct  crystalline  thio-derivatives  can  be  obtained  by 
the  action  of  hydrogen  sulphide  on  aqueous  or  alcoholic  solutions  of 
acetaldehyde  previously  acidified  with  hydrochloric  acid.  Among  these 
may  be  mentioned  the  volatile  bimolecular  compound, 

which  melts  at  61°,  and  the  a-,  fi-,  and  y-trithioacetaldehydes,  (CgH^S).,, 
which  melt  at  101°,  125 — 126°,  and  76°  respectively.  The  character  of 
the  products  and  the  relative  proportions  in  which  they  are  formed 
depend  entirely  on  the  experimental  conditions.  When,  however,  a 
dilute  (1  to  20  per  cent.)  aqueous  solution  of  acetaldehyde,  acidified 
with  about  one-fifth  of  its  volume  of  strong  hydrochloric  acid,  is  satur- 
ated with  hjdrogen  sulphide  and  the  test-tube  set  aside  in  a  beaker 
over  a  water-bath  kept  at  50 — 60°,  a  very  characteristic  and  striking 
phenomenon  is  observed.  At  the  outset,  the  liquid  assumes  the  milky 
appearance  described  under  (3),  then  gradually  becomes  clear,  and 
finally,  after  some  hours,  a  volatile  thio-compound  sublimes  on  to  the 
cooler  portions  of  the  tube  in  the  form  of  long,  glistening  needles, 
which,  after  crystallisation  from  acetone  or  dilute  alcohol,  melt  at 
75 — 78°.  The  Bublimate  is  not,  however,  formed  if  the  original  bolu- 
tion  contains  formaldehyde  as  well  as  acetaldehyde.     In  this  case,  the 
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mixed  thio-compounds  separate  together  from  the  liquid  as  a  crystal- 
line precipitate.  Moreover,  if  the  original  solution  contains  a  volatile 
solvent,  such  as  acetone  or  alcohol,  the  sublimate  will  only  appear 
after  the  solvent  in  question  has  nearly  all  evaporated. 

(5)  Aqueous  solutions  of  propaldehyde  or  isobutaldehyde  saturated 
with  hydrogen  sulphide,  without  any  addition  of  hydrochloric  acid  and 
tet  aside  in  a  warm  place,  exhibit  a  similar  behaviour  to  that  of  acet- 
aldehyde  solutions  under  the  same  conditions.  The  oily  thio-compounds 
obtained  soon  fall  to  the  bottom  of  the  test-tube,  leaving  the  super- 
natant liquid  quite  clear.  The  presence  of  hydrochloric  acid  does 
not  materially  alter  the  character  of  the  appearances  observed,  except 
in  the  case  of  tsobutaldehyde  when,  after  a  very  long  time,  a  slight 
crystalline  sublimate  may  be  formed. 

85.  "  The  viscosity  of  liquid  mixtureB."    By  Albert  Ernest  Dunstan. 

The  following  conclusions  were  drawn  from  the  author's  investi- 
gation on  the  viscosity  of  liquid  mixtures  : 

(1)  Aqueous  solutions  give  abnormal  results.  This  is  true  for  all 
known  cases,  which,  however,  are  always  solutions  of  two  associated 
liquids,  as,  for  example,  alcohol  and  water. 

(2)  Wherever  chemical  affinity  is  existent  to  any  marked  extent  in 
the  two  liquids  of  a  mixture,  abnormal  results  occur.  In  many  such 
cases,  definite  complexes  have  been  isolated. 

(3)  Wherever  marked  abnormalities  present  themselves,  it  is  noted 
that  they  do  so  near  points  of  definite  molecular  composition,  but 
these  points  of  abnormality  are  not  constant,  and  shift  with  change 
of  temperature.  At  a  sufficiently  high  temperature,  they  would  pro- 
bably vanish,  as  then  no  formation  of  complexes  would  be  possible. 

(4)  When  points  of  minima  are  obtained  in  the  viscosity  curve,  it  is 
difficult  to  say  whether  association  or  dissociation  is  proceeding.  Ifc 
certainly  seems  due  to  some  change  in  molecular  aggregation. 

(5)  Substances  containing  the  hydroxyl  group  (and  associated)  have 
a  higher  viscosity,  as  a  rule,  than  monomolecular  substances.  Hence 
the  rise  of  viscosity  in  the  case  of  alcohol — water  is  probably  due  to 
the  formation  of  complexes. 

A  further  examination  of  hydroxylic  substances  is  in  progress. 


86.  "The  conversion  of  iVopropyl  alcohol  into  isopropyl  ether   by 
sulphuric  acid."     By  Frank  Southerden. 

In  the  course  of  some  experiments  on  etherification  by  the  agency 
of  small  quantities  of  sulphuric  acid  at  high  temperatures,  it  has  been 
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found  possible  to  prepare  isopropyl  ether.  The  yield  is  very  poor,  and 
therefore  without  improved  conditions  the  method  cannot  be  said  to 
compete  with  that  involving  the  use  of  alkyl  iodide  (Erlenmeyer, 
Annalen,  1863,  126,  305),  but  it  is  interesting  as  an  example  of 
the  production  of  a  secondary  ether  from  its  alcohol. 

Previous  observers  have  obtained  only  propylene  in  this  reaction. 
When,  however,  3  c.c.  of  HgSO^  were  employed  for  100  c.c.  of  iso- 
propyl  alcohol  (b.  p.  81 — 83°),  and  the  mixture  heated  for  6 — 12  hours 
-at  150 — 160°,  the  ether  was  formed  along  with  propylene.  After 
removal  of  the  unchanged  alcohol  by  prolonged  treatment  with  sodium, 
the  whole  distilled  at  70 — 70*5°  (uncorr.).  Zander  (Annalen,  1882, 
214,  164)  gives  68-5 — 69°  as  the  boiling  point  of  the  ether.  The  iso- 
propyl  ether  has  an  intense  odour  resembling  peppermint ;  bromine  in 
carbon  tetrachloride  solution  is  not  decolorised  by  it.  Two  vapour 
density  determinations  obtained  by  Victor  Meyer's  method  gave  51  "3 
and  51  "4  whereas  the  calculated  value  for  (03117)20  is  51. 
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June  next.  Applications  for  grants,  to  be  made  on  forms  which  can 
be  obtained  from  the  Assistant  Secretary,  must  be  received  on  or 
before  June  6th. 


At  the  next  Ordinary  Meeting,  on  Wednesday,  May  18th,  1904,  at 
5.30  p.m.,  the  following  papers  will  be  communicated  : 

''Action  of  nitrosyl  chloride  on  pinene."     By  W.  A.  Tilden. 

"  The  electrolytic  estimation  of  minute  quantities  of  arsenic."  By 
H.  J.  S.  Sand  and  J.  E.  Hackford. 

"The  decomposition  of  the  alkylureas.  A  preliminary  note."  By 
C.  E.  Fawsitt. 

"  The  action  of  sodium  methoxide  and  its  homologues  on  benzophen- 
one  chloride  and  benzylidene  chloride.  Part  II."  By  J.  E.  Mackenzie 
and  A.  F.  Joseph. 

"The  formation  of  periodides  in  nitrobenzene  solution.  II. 
Periodides  of  the  alkali  and  alkaline  earth  metals."  By  H.  M.  Dawson 
and  Miss  E.  E.  Goodson. 
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Wednesday,  May  18th,  1904.  Professor  W.  A.  Tildbn,  D.Sc, 
F.E.S.,  President,  in  the  Chair. 

Before  entering  on  the  ordinary  business  of  tho  meeting,  the 
President  said  he  thought  it  would  be  consonant  with  the  wishes  of 
the  Fellows  if  he  gave  expression  to  the  deep  feeling  of  regret  with 
which  they  had  all  received  the  news  of  the  death  of  one  of  the  most 
eminent  of  their  past  Presidents,  Professor  Williamson.  A  man  of 
philosophic  mind  and  great  intellectual  activity,  he  had  been  led  in 
the  later  years  of  his  life  to  abandon  research  in  connection  with 
chemistry  in  favour  of  other  pursuits.  Hence  it  was  difficult  for 
chemists  of  the  present  generation  to  realise  how  great  had  been  the 
influence  exercised  by  his  experimental  researches  and  his  writings  on 
the  progress  of  theoretical  chemistry  forty  years  ago.  Williamson 
served  the  Society  during  many  years  on  the  Council,  as  vice-Presi- 
dent,  and  for  two  separate  periods  as  President.  The  Society  had,  of 
course,  been  represented  at  the  funeral,  at  which  many  past  and 
present  officers  of  the  Society — including  himself  and  the  Treasurer — 
had  assembled,  and  a  resolution  of  condolence  with  the  family  had 
that  day  been  passed  at  the  meeting  of  the  Council. 

Messrs.  N.  J.  Bluman,  J.  C.  Evans,  G.  Pinchbeck,  and  M.  W. 
Stevens  were  formally  admitted  Fellows  of  the  Society. 
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Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Frank  Harold  Lowe,  B.Sc,  59a,  Fulham  Park  Gardens,  S.W. 

Henry  Stanley  Shelton,  4,  Larden  Road,  Acton  Vale,  W. 

Herbert  Jenkins,  52,  Criffel  Avenue,  Streatham  Hill,  S.W. 

Rudolf  Lessing,  Ph.D.,  31,  Brunswick  Square,  W.C. 

Robert  Rodger,  54,  Rostrevor  Road,  S.W. 

William  Edward  Oakden,  2, Gledhow  Terrace,  South  Kensington, S.W. 

Charles  John  Sawer,  6,  Cleveland  Road,  Brighton. 

A  ballot  for  the  election  of  Honorary  and  Foreign  members  was 
held,  and  the  following  were  subsequently  declared  duly  elected : 

Prof.  Antoine  Henri  Becquerel. 

Prof.  Cornelis  Adriaan  Lobry  de  Bruyn. 

Prof.  Frank  Wigglesworth  Clarke. 

Madame  Marie  Curie. 

Prof.  Carl  Theodor  Liebermann. 

Prof.  Edward  Williams  Morley. 

In  reply  to  Prof.  Divers,  the  Peesident  stated  that  Counsel's 
opinion  had  been  taken  on  the  question  whether  women  were  eligible 
for  election  as  ordinary  Fellows  of  the  Society  under  the  present 
Charter,  and  that  the  opinion  was  adverse. 

*87.  "The  action  of  nitrosyl  chloride  on  pinene."     By 
William  Augustus  Tilden, 

Pinene  nitrosochloride  having  been  shown  by  von  Baeyer  to  have 
the  double  formula  (CjQH^g'N0Cl)2,  it  occurred  to  the  author  that  the 
unsatisfactory  yield  of  this  compound  by  the  usual  processes  might  be 
improved  by  using  a  mixture  of  equal  quantities  of  d-  and  Z-pinenes 
which  is  optically  inactive.  Whereas  previously  the  yield  of  nitroso- 
chloride from  ordinary  c^-pinene  was  about  32  per  cent,  of  the  pinene, 
and  the  product  from  the  more  highly  i'otatory  pinene  obtained  from 
French  turpentine  was  still  less,  the  employment  of  a  mixture  prepared 
60  as  to  be  optically  inactive  gives  55  per  cent. 

The  melting  point  of  pure  pinene  nitrosochloride  is  not  103",  as 
originally  given,  but  115°  {circa).  Attempts  to  resolve  pinylamine 
into  two  optically  active  bases  proved  unsuccessful. 

For  the  regeneration  of  pinene  from  the  nitrosochloride,  methyl- 
aniline  is  recommended  in  preference  to  aniline,  as  there  is  no  violent 
aclion  and  the  yield  of  pinene  is  greater. 

Finally,  it  is  shown  that  when  the  nitrosochloride  is  converted  into 
nitroeocyanide  (Tildou  and   Uurrow.s,  Proc,  11)02,   18,   161)   or  into 
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the  piperidylnitrolamine,  the  compound  becomes  monomolecular  at  the 
same  time  that  the  nitroso-group  assumes  the  tsonitroso-  or  oxime 
structure. 

Discussion. 

Professor  Meldola  suggested  that  the  base  produced  by  the  action 
of  dimethylaniline  on  pinene  nitrosochloride  might  be  Bindschedler's 
green  resulting  from  the  secondary  interaction  between  nitrosodimethyl- 
aniline  and  the  excess  of  dimethylaniline  present  under  the  conditions 
of  the  experiment  {Ber.,  1883,  16,  834). 


*88.  "  The  electrolytic  estimation  of  minute  quantities  of  arsenic." 
By  Henry  Julius  Salmon  Sand  and  John  Edward  Hackford. 

A  high  supertension  of  the  cathode  is  requisite  for  the  reduction  of 
arsenic  acid  to  metallic  arsenic,  the  reaction  being  most  readily 
effected  in  the  presence  of  metals  having  this  property,  such  as  lead 
or  zinc  and  probably  also  mercury.  Platinum,  having  a  low  super- 
tension,  is  quite  inefficient. 

The  production  of  arsenic  trihydride  from  arsenites  is  accomplished 
more  readily  by  platinum  cathodes  than  by  those  of  copper,  which 
have  a  much  higher  supertension.  In  this  case,  mercury,  with  an 
extremely  high  supertension,  is  quite  unsuitable.  A  certain  amount 
of  supertension,  however,  appears  to  be  necessary,  for  platinised 
platinum  with  no  supertension  is  inefficient. 

The  authors  recommend  the  use  of  lead  electrodes  for  the  estima- 
tion of  minute  quantities  of  arsenic  as  their  application  causes  a 
simplification  of  previous  methods.  Errors  which  may  arise  in  the 
electrolytic  methods  owing  to  the  presence  of  foreign  metals  can  be 
rectified  by  the  addition  of  lead  acetate  or  zinc  sulphate  to  the  electro- 
lyte except  when  the  foreign  metal  is  mercury.  When  lead  and  zinc 
cathodes  are  used,  the  smallest  amount  of  arsenic  which  can  be 
detected  in  alkaline  solutions  of  arsenates  and  arsenites  is  about 
thirty  times  as  great  as  in  acid  solution,  but  platinum  cathodes 
are  quite  unsuitable. 

Discussion. 

Dr.  F.  M.  Perkin  remarked  that  although  the  electrolytic  apparatus 
gave  good  results  even  with  very  minute  quantities  of  arsenic,  it 
was,  however,  a  great  advantage  to  hive  an  apparatus  in  which  lead 
was  employed  for  the  cathode  instead  of  the  very  expensive  platinum. 
The  fact  that  a  mercury  cathode  did  not  give  good  results, 
although  there  was  considerable  over- voltage,  was  due  to  the  formation 
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of  an  arsenic  amalgam,  which  then  escaped  the  reducing  action  of  the 
hydrogen.  An  aluminium  cathode  is  suitable  for  dilute  sulphuric 
acid  solutions,  because  in  this  case  there  is  considerable  over- voltage 
and  the  metal  is  very  slightly  attacked,  and  is,  moreover,  free  from 
arsenic. 

Had  nickel  electrodes  been  tried  in  an  alkaline  solution  1 

The  only  drawback  to  the  electrolytic  method  for  detecting  arsenic 
is  the  trouble  of  preparing  the  mirrors,  especially  when  special  standards 
are  made  for  each  substance  tested. 

Dr.  Stevenson  asked  what  was  the  authors'  evidence  that  the  lead 
of  commerce  can  be  obtained  free  from  arsenic. 

Mr.  Sand,  in  reply,  said  the  electrolytic  experiments  in  alkaline 
solutions  had  not  been  found  satisfactory,  and  had,  moreover,  not  been 
tried  in  the  case  of  nickel. 

The  preparation  of  mirrors  for  each  kind  of  material  examined 
was  not  absolutely  necessary,  but,  nevertheless,  this  precaution 
rendered  the  comparisons  more  certain. 

Several  grams  of  commercial  lead  had  been  examined  for  arsenic 
with  a  negative  result.  The  lead  most  frequently  used  for  cathodes 
was  purest  assay  lead,  whereas  pure  commercial  lead  was  employed 
for  anodes.  New  electrodes  often  contain  a  small  amount  of  arsenic 
on  the  surface,  but  in  all  cases  they  were  tested  by  blank  experiments. 


*89.  "  The  action  of  sodium  methoxide  and  its  homologues  on 
benzophenone  chloride  and  benzylidene  chloride.  Part  II."  By 
John  Edwin  Mackenzie  and  Alfred  Francis  Joseph. 

The  authors  have  found  that  benzhydrol  is  formed  in  the  prepara- 
tion of  dii«opropyloxy-,  diisobutyloxy-,  and  diisoamyloxy-diphenyl- 
methanes  by  the  action  of  the  respective  sodium  alkyloxides  on  benzo- 
phenone chloride  (compare  Trans.,  1901,  79,  1204).  It  is  also  shown 
that  dibenzoxydiphenylmethane,  like  its  homologues,  readily  splits  up 
into  benzophenone  and  dibenzyl  oxide. 

The  anhydride  of  phenyldi-;8-hydroxynaphthylmethane  has  been 
obtained  by  the  action  of  benzylidene  chloride  on  yS-naphthol,  and 
found  to  agree  in  properties  with  the  substance  prepared  by  Claisen 
{Annalen,  1887,  237,  261)  from  benzaldehyde  and  ^-naphthol.  This 
product  was  also  obtained  when  the  reaction  was  carried  out  in  xylene 
solution  and  when  sodium  naphthoxide  was  used  instead  of  naphthol. 
Claisen's  dihydroxy-compound  could  not  be  isolated. 

Nitration  experiments  on  the  anhydride  led  to  the  formation  of  sub- 
fltances  containing  from  two  to  six  nitro-groups. 

When  treated  with  fuming  sulphuric  acid,  the  anhydride  yielded  a 
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/3-napbtholdisul phonic  acid,  but  concentrated  sulphuric  acid  gave  rise 
to  a  product  dissolving  in  water  to  a  bright  red  solution,  the  colour  of 
which  was  destroyed  by  alkalis  and  restored  by  acids. 

Discussion. 

Professor  Meldola  said  that  in  his  opinion  the  constitution  of 
Claisen's  compound  might  be  more  correctly  represented  by  the  follow- 
ing formula  : 

.CHPh\ 


as  it  was  more  in  harmony  with  the  general  properties  of  /?-naphthol 
that  the  a-ortho-position,  and  not  the  second  ^-position,  should  be 
first  attacked. 

Dr.   Hewitt  stated  that  the  hydroxylic  compound, 
CgH5'CH(C\oHg*OH)2, 
is  easily  produced  by  condensing  benzaldehyde  and  yS-naphthol  in  cold 
acetic  acid  solution  by  the  aid  of  hydrochloric  acid,  and  from  this  the 
anhydro-substance  can  be  obtained  in  good  yield  by  heating  with  acetic 
acid  in  sealed  tubes. 

The  coloration  observed  on  dissolving  the  anhydride  in  strong 
sulphuric  acid  is  probably  due  to  oxidation  and  formation  of  a 
carboxonium  salt  similar  to  those  already  studied  by  Werner,  Fosse, 
and  himself. 

Dr.  Mackenzie  replied  that  at  present  he  had  no  decided  views  in 
favour  of  the  2  :  3-structure  of  the  anhydride  molecule  as  against  the 
1  : 2-con figuration  ;  he  had  not  yet  obtained  any  substitution  products 
in  support  of  either  of  these  constitutions. 

*90.  "  The  bromination  of  phenolic  compounds."    By  Jolin  Theodore 
Hewitt,  James  Kenner,  and  Harry  Silk. 

When  one  molecular  proportion  of  bromine  acts  on  phenol,  the 
character  and  proportions  of  the  products  obtained  vary  with  the  con- 
ditions under  which  the  reaction  is  carried  out.  In  aqueous  solution, 
the  phenol  is  apparently  not  all  brominated,  some  of  the  bromine  being 
used  in  forming  higher  substitution  products.  Absence  of  water  and 
presence  of  a  strong  mineral  acid  favours  the  formation  of  j9-bromo- 
phenol ;  the  quantity  of  the  para-compound  diminishes,  however,  if 
sodium  acetate  is  added  to  a  glacial  acetic  acid  solution  of  phenol 
before  bromination,  but  is  slightly  increased  by  the  addition  of  con- 
centrated sulphuric  acid. 
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If  more  than  one  molecular  proportion  of  bromine  is  added  to 
a  solution  of  phenol  in  concentrated  sulphuric  and  glacial  acetic  acids, 
the  second  molecule  of  bromine  is  utilised  very  slowly,  the  sulphuric  acid 
hindering  substitution  in  the  ortho-position,  but  by  brominating  phenol 
in  excess  of  73  per  cent,  sulphuric  acid,  the  halogen  rapidly  enters 
into  reaction,  and  a  nearly  quantitative  yield  of  2  :  4-dibromophenol  is 
obtained,  apparently  without  any  admixture  of  tribromophenol. 

5-Bromosalicylic  acid  can  be  conveniently  prepared  by  brominating 
salicylic  acid  in  a  mixture  of  sulphuric  and  acetic  acids. 

4-Bromo-a-naphthol  cannot,  however,  be  obtained  from  a-naphthol 
under  similar  conditions,  dibromination  taking  place. 

Discussion. 

Professor  Meldola  pointed  out  that  in  the  case  of  the  naphthols  it 
was  well  known  that  the  first  action  of  bromine  is  to  produce  additive 
products  from  which  hydrogen  bromide  is  expelled  by  heat.  With 
reference  to  the  influence  of  temperature  as  determining  the  formation 
of  o-bromophenol  instead  of  the  para-compound,  he  called  attention  to 
Merck's  German  patent  (No.  76597,  of  1893),  in  which  it  is  claimed 
that  by  chlorinating  or  brominating  phenol  at  150 — 180°  the  corre- 
sponding balogenated  ortho-derivative  is  produced. 

91.  "The   decomposition  of  the   alkylureas.     A  preliminary  note." 
By  Charles  Edward  Fawsitt. 

The  author  has  already  shown  {Zeit.  physikal.  Chem.,  1902,  41, 
601)  that  the  decomposition  of  urea  by  acids  is  not  a  case  of  ordinary 
hydrolysi.s,  but  is  the  result  of  a  secondary  decomposition,  following  an 
isomeric  transformation  into  ammonium  cyanate.  An  investigation 
of  the  velocity  of  decomposition  of  the  alkylureas  with  acids  by  similar 
methods  shows  an  exact  parallel  with  the  case  of  urea.  The  hydro- 
lysis is  indirect,  and  is  effected  as  a  secondary  reaction  of  the 
acid  with  the  alkylammonium  cyanate.  Methylurea  is  decomposed 
more  slowly  than  urea,  but  dimethylurea  much  more  rapidly. 

•92.  "The  formation  of  periodides  in  nitrobenzene  solution. 
Part  II.  Periodides  of  the  alkali  and  alkaline  earth  metals." 
By  Harry  Medforth  Dawson  and  Ethel  Elizabeth  Ooodson. 

Previous  oxporimonts  relating  to  the  nature  of  the  periodides  which 
are  formed  in  nitrobenzene  solutions  containing  iodine  and  potassium 
iodide  (Dawson  and  (lawler,  Trans.,  1902,  81,  524)  have  been  extended 
to   the   iodides   of    the    other    alkuli    metals,    and    to    those   of    the 
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alkaliDe  earth  metals,  and  ammonium  and  substituted  ammoniums. 
In  general,  these  iodides  have  properties  similar  to  those  of  the 
potassium  derivative,  and  the  experimental  data  indicate  that  ennea- 
iodides  of  the  type  M'lg  or  M"I^g,  which  are  the  essential  com- 
ponents of  such  solutions  when  saturated  with  iodine,  probably  repre- 
sent the  highest  limiting  type  of  periodide,  for  the  solvent  used  in 
these  experiments  appears  to  be  specially  suited  to  the  formation  of 
such  periodides,  and  saturation  of  the  solution  with  iodine  favours  the 
formation  of  the  most  complex  product. 

In  the  case  of  certain  substituted  ammonium  radicles,  enneaiodides 
have  been  already  isolated  and  the  analogous  behaviour  of  the 
alkali  and  alkaline  earth  metals  indicates  the  possibility  of  preparing 
enneaiodides  of  these  metals  under  favourable  conditions. 

Periodides  are  also  formed  by  the  bromides  of  the  alkali  metals  in 
nitrobenzene  solution  and  to  a  small  extent  by  the  chlorides. 

Compounds  of  lithium  iodide  with  nitrobenzene  and  o-nitrotoluene, 
and  of  sodium  penta-iodide  with  nitrobenzene  have  been  isolated. 


93.  "  The   action   of    ozone   on   ethane.     Preliminary   note."     By 
William  Arthur  Bone  and  Julien  Drugman. 

The  authors  have  obtained  ethyl  alcohol  by  the  interaction  of  ethane 
and  ozone  at  100°.  Two  experiments  have  been  carried  out  as  follows: 
ethane  and  ozonised  air  (03  =  about  2i  per  cent.)  were  separately  led 
into  the  top  of  a  vertical,  wide  glass  tube,  about  18  inches  long,  packed 
with  glass  beads  and  heated  by  a  steam  jacket.  The  proportions  of 
the  gases  were  so  regulated  that  the  ethane  was  always  present  in 
large  excess,  under  which  conditions  the  ozone  entirely  disappeared  as 
the  mixture  slowly  descended  the  tube.  The  gases  were  then  drawn 
thi'ough  a  series  of  cooled  glass  worms  containing  water  for  the  absorp- 
tion of  soluble  intermediate  products.  Each  experiment  extended 
over  3  or  4  days,  during  which  about  5  litres  of  ethane  and  13  to  15 
litres  of  the  ozonised  air  passed  through  the  apparatus.  Subsequent 
examination  of  the  liquid  from  the  coolers  showed  that  it  contained 
ethyl  alcohol,  acetaldehyde,  and  traces  of  formaldehyde.  The  presence 
of  ethyl  alcohol  was  proved  by  first  oxidising  the  aldehydes  by  means 
of  an  excess  of  an  ammoniacal  silver  solution  at  the  ordinary  tempera- 
ture (1  hour),  then  acidifying  the  liquid  with  dilute  sulphuric  acid  and 
submitting  it  to  distillation  in  steam.  The  distillate  in  each  case  at 
once  gave  the  iodoform  reaction  ;  the  precipitate  was  composed  of 
microscopic  crystals,  which  slowly  formed  the  characteristic  star-like 
aggregates.  As  a  precaution,  the  absence  of  acetaldehyde  from  the 
distillate  was  proved  by  the  negative  result  obtained  with   Schift's 
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reagent.     An  examination  of  the  gaseous  products  showed  that  they 
did  not  contain  acetylene,  ethylene,  or  free  hydrogen. 

There  can  be  but  little  doubt,  therefore,  that  ethyl  alcohol  is  the 
primary  product  in  the  slow  combustion  of  ethane.  At  temperatures- 
where  ethane  begins  to  react  with  oxygen  with  appreciable  velocity, 
the  alcohol  is  oxidised  so  many  times  faster  that  it  is  practically 
impossible  actually  to  detect  its  formation  (compare  Bone  and  Stockings, 
this  vol.,  p.  106).  The  authors  propose  to  continue  the  experiments^ 
and  to  extend  them  to  ethylene,  acetylene,  and  other  typical  hydro- 
carbons. 


94.  *'  CaproyltMocarbimide."     By  Augustus  Edward  Dixon. 

Caproyl  chloride,  dissolved  in  benzene,  interacts  spontaneously 
with  finely-powdered  ammonium  thiocyanate,  yielding  caproylthio- 
car6imic?«,  CbHjj'CO'NCS  ;  b.  p.  108723  mm.;  sp.  gr.  =  1-0165  at 
18°/15°.  This  liquid  is  slowly  hydrolysed  by  boiling  water  into 
caproic  and  thiocyanic  acids ;  when  heated  with  an  alkaline  lead  salt, 
it  yields  metallic  sulphide,  together  with  thiocyanate,  and  is  readily 
desulphurised  by  ammoniacal  silver  nitrate.  If  brought  into  con- 
tact with  primary  and  secondary  amines,  direct  union  occurs,  with 
formation  of  the  corresponding  thiocarbamides. 

sib-CaproylpIienylthiocarbamide,  CgHj^'CO'NH'CS'NHPh,  separates 
from  alcohol  in  felted  masses  of  needles,  melting  at  77 — 78°  without 
decomposition ;  when  dissolved  in  hot  dilute  caustic  alkali,  the  caproyl 
group  is  removed,  leaving  phenylthiourea. 

B.h-Caproyl-0-tolylthiocarhamide  melts  at  97 — 98°  and  generally 
resembles  the  phenyl  compound.  When  treated  in  hot  alcoholic  solu- 
tion with  the  calculated  quantity  of  silver  nitrate,  it  yields  the 
corresponding  &h-caproyl-o-tolylurea  (m.  p.  99 — 100°).  ah-Caproyl- 
p-tolythiocarbamide  (m.  p.  90 — 91°),  when  treated  with  silver  nitrate, 
yields  caproyl-p-tolylurea,  melting  at  131 — 132°  (corr.). 

n-Caproylphenylbenzylthiourea,  C5Hji*C0*NIC(SH)'NBzPb,  was  ob- 
tained from  benzylaniline  and  the  thiocarbimide  ;  it  separated  from 
alcohol  in  vitreous  prisms  melting  at  77 — 78°,  and  was  not  affected 
by  boiling  with  neutral  or  ammoniacal  silver  nitrate ;  when  boiled 
with  caustic  alkali,  the  caproyl  group  is  eliminated,  leaving  a  residue 
which  can  be  desulphurised  by  an  alkaline  solution  of  lead. 

Since,  by  interaction  with  water,  the  parent  oil  gives  thiocyanic 
acid  instead  of  carbon  oxysulphide,  its  behaviour  in  these  circum- 
utances  must  bo  accounted  that  of  a  thiocyanate ;  on  the  other  hand, 
the  power  to  combine  with  nitrogenous  bases,  thereby  yielding  sub- 
Ktituted  thiocarbamides,  places  it   among   the  tsothiocyanates.     This 
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■dual  capacity  is  in  accordance  with  the  view  developed  in  earlier 
papers  by  the  author  {Trans.,  1901,  79,  542  ;  this  vol.  p.  350),  that  a 
variety  of  tautomerism  subsists  amongst  the  thiocyanates  of  electro- 
negative radicles,  the  characteristic  sulphuretted  group  of  which  may 
act  either  as  'SON  or  'NCS.  Moreover,  in  certain  cases,  both  forms 
appear  to  be  simultaneously  active  (Doran,  Proc,  1904,  20,  20),  the 
preponderance  of  one  or  other  depending  almost  entirely  on  the 
temperature  at  which  interaction  is  caused  to  take  place. 
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The   estimation    of     unburnt    products    in     chimney    gases     by 

means  of  a  modified  Orsat  apparatus.      (From  the  Chemical  News,  89  ) 

Taylor,  O.  M.,  and  Clark,  V.  A.  An  experiment  in  shading  straw- 
berries.    (New  York  Agric.  Exper.  Station.     Bulletin  No.  246.) 
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RESEARCH  FUND. 


A  Meeting  of  the  Eesearch  Fund  Committee  will  be  held  in 
June  next.  Applications  for  grants,  to  be  made  on  forms  which  can 
be  obtained  from  the  Assistant  Secretary,  must  be  received  on  or 
before  June  6th. 


At  the  next  Ordinary  Meeting,  on  Thursday,  June  2nd,  1904,  at 
8  p.m.,  the  following  papers  will  be  communicated  : 

*'  isoNitrosocamphor."     By  M.  0.  Forster. 

"  Imino-ethers  and  allied  compounds  corre.apondiog  with  the 
substituted  ozamic  esters."     By  G.  D.  Lander. 

"The  action  of  heat  on  a-hydroxycarboxylic  acids.  Part  I, 
a-Hydroxystearic  acid."     By  H.  E.  Le  Sueur, 

"The  basic  properties  of  oxygen.  Additive  derivatives  of  the 
halogen  acids  and  organic  compounds  and  the  higher  valencies  of  oxygen. 
Asynimetric  oxygen,"     By  E.  H,  Archibald  and  D.  Mcintosh. 
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Thursday,  June  2nd,  1904.  Dr.  W.  H.  Pebkin,  F.R.S  ,  Vice- 
President,  in  the  Chair. 

Messrs.  T.  L.  D.  Porter  and  C  Smith  were  formally  admitted 
fellows  of  the  Society. 

Certificates  were  read  for  the  tirst  time  in  favour  of  Messrs. 

William  Herbert  Dalton,  85,  Hayter  lioad,  Brixton  Hill,  S.W. 

John  Evans,  67,  Surrey  Street,  Suetiield. 

Archie  Willoughby  Henzell,  Witton  Hall  Industrial  School, 
Birmingham. 

Arnold  Bertram  Tonkin,  Durban,  Natal. 

Henry  Bridges  Weeks,  The  Betreat,  Infield  Park,  Barrow-in- 
Furness. 

Of  the  following  papers,  those  marked  *  were  read  : 

*96.  "  Imino-ethers  and   allied   compounds  corresponding  with  the 
substituted  oxamic  esters."     By  George  Druce  Lander. 

When  piperidine  and  phenylhydraziue  condense  in  anhydrous  media 
with  methyl  dichlorooxalate,  the  dipiperidide, 
COaMe-CiCsNH  io)2-OMe, 
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and  the  imino-compound,  C02Me-C(0Me):N*NHPh  (m.  p.  123—124°), 
result,  as  described  by  Anschiitz  and  Stiepel  {Annalen,  1899,  306,  11). 
The  latter  substance  gives  the  corresponding  acid,  which  is  unstable, 
yielding,  on  boiling  with  aqueous  methyl  alcohol,  carbon  dioxide,  oxalic 
acid,  and  formazan. 

With  aniline  and  j9-toluidine  it  was  not  found  possible  to  isolate 
either  the  mixed  ortho-compounds,  C02Me'C(NHE.)2'OMe,  or  the 
imino-ethers,  C02Me*C(INR)'0Me,  of  Anschiitz  and  Stiepel.  Diaryl- 
amidino-oxalic  esters,  C02Me*C(INE.)']S"HR,  and  small  quantities  of 
the  corresponding  amidinoamides  were  obtained  in  the  cold,  and  also  in 
boiling  xylene  solution,  together  with  substituted  oxamates  and 
oxamides,  substituted  formamidines,  carbon  dioxide,  and  methyl 
chloride. 

Semil^phenylimino-oxalic  dimethyl  ether,  C02MeC(;NPh)'0Me,  a 
liquid  (b.  p.  130 — 132°/12  mm.)  prepared  by  methylating  methyl 
oxanilate  by  means  of  silver  oxide,  resembles  the  diethyl  analogue? 
{Trans.,  1901,  79,  699).  Dry  ammonia  was  found  to  be  without 
action  in  the  cold  on  any  of  the  oxalimino-ethers. 

The   following   compounds  were    described  :     methyl   phenylmethyl- 

oxamate  (b.  p.  170 — 175°/ 13  mm.) ;    semi-l^-'p-tolylimino-oxalic  diethyl 

ether  (b.   p.    160°/14  mm.);    methyl  diphenylamidino-oxalate    (m.    p. 

65 — 66°),  and  the   analogous  di-^-tolyl  methyl  ester  (m.  p.   103°)  and 

hyl  eater  (m.  p.  98—100°). 

The  diphenyl-  and  di-p-tolyl-amido-oxalic  acids  lose  carbon  dioxide  on 
heating,  and  change  into  substituted  formamidines, 

co2H-c(:nr)-nhr  -*  CO2  +  hc(:nr)'Nhr, 

whilst  the  di-/)- tolylamidino-ester,  on  heating,  evolves  carbon  dioxide 
and  yields  di-p-tolylmethylformamidiiie.  The  hydrochlorides  of  the 
amidino-esters  decompose  on  fusion,  giving  rise  to  methyl  chloride, 
carbon  dioxide,  and  formamidines. 

Methyl  iodide  and  the  di-jo-tolylamidino  ester  give  the  methyl 
eater,  C02Me-C(:NC7H-)-NMe-C7H7  (m.  p.  91—92°),  the  corresponding 
acid  decomposing  at  80 — 81°  into  carbon  dioxide  and  the  foregoing 
di-/^toly  I  methy  If  ormamidine. 


*96.  "The   action  of  heat  on  a-hydroxycarboxylic  acids.    Part  I. 
u-Hydroxystearic  acid."    By  Henry  Eondel  Le  Sueur. 

The  investigation  of  the  action  of  heat  on  a-hydroxy stearic  acid, 
briefly  described  in  a  preliminary  note  (Proc,  1904,  19,  14),  has  now 
bfen  completed,  and  in  view  of  the  fact  that  Blaise  {Compt.  rend., 
1904,  138,  097)  has   recently   published   an  account  of   work   of  a 
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similar  nature,  it  appears  desirable  to  set  forth  the  results  of  this 
investigation . 

Margaric  aldehyde^  C^gHgg'OHO,  produced  on  heating  a-hydroxy- 
stearic  acid,  crystallises  in  needles  and  melts  at  36° ;  its  oxime  and 
semicarbazone  melt  at  89 '5°  and  107 — 108°  respectively.  With  hydro- 
gen cyanide,  it  forms  a-hydroxyheptadecyl  cyanide  (m.  p.  61 '5 — 62*5°), 
which,  on  partial  hydrolysis,  gives  a-hydroxystearamide  melting  at 
148 — 149°,  and,  on  complete  hydrolysis,  a-hydroxystearic  acid. 

Margaric  acid,  obtained  by  oxidation  of  the  above  aldehyde  with 
potassium  permanganate,  melts  at  60 — 61°  ;  its  methyl  and  ethyl  esters 
melt  at  29°  and  28°  respectively.  a-Bromomargaric  acid  crystallises 
from  dilute  acetic  acid  in  glistening  plates  (m.  p.  52'5°). 


Discussion. 

Dr.  Lewkowitsch  pointed  out  with  regard  to  the  a-  and  y3-hydroxy« 
stearic  acids  obtained  from  oleic  and  isooleic  acids  respectively  that 
the  a-com pound  was  not  identical  with  the  a-acid  described  by  the 
author  since,  on  oxidation  with  chromic  acid,  it  yielded  sebacic  and 
ketostearic  acids  and  was  probably  a  K-acid.  It  would  be  of  interest 
to  know  whether  the  author's  margai-ic  acid  was  identical  with  Krafft's 
margaric  acid  or  with  daturic  acid  ;  the  latter  might  now  be  regarded 
as  an  acid  which  could  be  somewhat  easily  obtained,  since  it  had  been 
found  in  lard  as  the  mixed  glyceride,  daturodistearin. 

Dr.  Le  Sueur,  in  reply,  said  that  the  acid  which  he  had  de- 
scribed was  probably  identical  with  Krafft's  margaric  acid,  as  the 
two  substances  melted  at  practically  the  same  temperature ;  but,  as 
Krafft  had  not  prepared  any  characteristic  derivatives  from  this  acid, 
he  could  not  state  definitely  that  they  were  one  and  the  same  sub- 
stance. These  remarks  also  applied  to  daturic  acid,  which  melts  at 
55°. 


*97.  "  lonisation  and  chemical  combination."    By  James  Wallace 

Walker. 

The  assumption  that  all  chemical  reaction  takes  place  between  pre- 
existing ions  is  unsatisfactory  in  that  it  is  incapable  of  experimental 
demonstration.  In  many  reactions,  the  formation  of  intermediate 
compounds  points  to  the  conclusion  that  such  changes  take  place  in 
several  stages.  Some  of  these  compounds  can  only  exist  in  virtue  of 
the  higher  valencies  possessed  by  their  constituent  atoms.    Metathetic 
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reactions  between  the  alkyl  halides,  which  take  place  with  great 
readiness  in  presence  of  aluminium  chloride,  are  described  and  shown 
to  be  due  to  the  formation  of  such  compounds ;  they  are  accompanied 
by  the  production  of  ionised  solutions,  but  in  an  analogous  case,  where 
the  solution  is  also  ionised,  the  corresponding  reaction  is  excessively 
slow,  Several  series  of  observations  point  to  the  conclusion  that 
ionisation  is  the  result  of  chemical  combination  due  to  potential 
valency,  and  that  reaction  is  not  dependent  in  these  cases  on  antecedent 
ionisation. 

The  ethers  and  the  alkyl  halides  are  shown  to  become  quite  good 
ionising  media  when  employed  in  certain  reactions  in  which  they  are 
themselves  involved,  although  from  their  very  low  dielectric  power 
they  would  not  be  expected  to  have  this  property.  The  variation  of 
the  molecular  conductivity  of  some  of  these  solutions  with  varying 
concentration  shows  very  pronounced  maxima  and  minima,  which  point 
to  the  formation  of  compounds  with  the  solvent.  These  maxima  and 
minima  correspond  in  some  instances  with  pronounced  colour  changes 
in  the  solutions.  The  conclusion  is  that,  in  general,  combination 
through  the  operation  of  higher  valencies  precedes  ionisation  or  any 
other  manifestation  of  chemical  change. 


♦98.  "  Ionisation  and  chemical  combination  in  the  liquefied  halogen 
hydrides  and  hydrogen  sulphide."  By  James  Wallace 
Walker,  Douglas  Mcintosh,  and  Ebenezer  Henry  Archibald. 

A  large  number  of  organic  substances  are  shown  to  yield  solutions 
which  are  good  conductors  of  an  electric  current  when  dissolved  in  the 
lique6ed  halogen  hydrides.  Nearly  all  of  those  containing  oxygen 
form  conducting  solutions  in  one  or  other  of  these  media.  In  most  of 
these  instances,  the  ionisation  can  only  take  place  after  combination 
with  the  solvent.  The  importance  of  the  existence  of  such  compounds 
in  depicting  the  mechanism  of  some  of  the  fundamental  reactions  of 
organic  chemistry  is  pointed  out  in  the  preceding  communication. 
Hydrogen  sulphide,  although  an  exceedingly  good  solvent  for  nearly 
all  classes  of  substnnces,  yields  only  a  few  solutions  which  conduct  at 
all  and  very  few  that  conduct  well.  Almost  all  of  these  are,  however, 
cases  in  which  cheujicul  c  mbination  between  solvent  and  solute  may 
be  assume  lU 
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*99.  "  Some  compounds  of  aluminium  chloride  with  organic 
substances  containing  oxygen."  By  James  Wallace  Walker  and 
Arthur  Spencer. 

Compounds  of  aluminium  chloride  with  ether,  anisole,  ethyl  benzoate, 
methyl  mandelate,  ethyl  oxalate,  ethyl  malonate,  acetic  acid,  o-nitro- 
toluene,  and  Tndinitrobenzene  have  been  prepared  in  order  to  determine 
whether  there  is  a  proportionality  between  the  number  of  atoms  of 
oxygen  and  the  number  of  molecules  of  aluminium  chloride  which 
enter  into  combination. 

In  determining  the  depression  of  freezing  point  of  aluminium 
chloride  in  o-nitrotoluene  solution,  it  was  found  that  this  solvent  has 
two  crystalline  forms,  one  melting  at  -  10°  and  the  other  at  -425°. 
The  molecular  weight  of  the  salt  apparently  increases  with  increasing 
volume. 


*100.     "The   constituents  of  chaulmoogra  seeds."    By  Frederick 
Belding  Power  and  Frank  Howorth  Gornall. 

The  seeds  which  afford  the  chaulmoogra  oil  of  commerce  are  derived 
from  Taraktogenoa  Kurzii  (King),  a  native  of  Burmah,  and  not,  as  has 
until  quite  recently  been  assumed,  from  Gynocardia  odorata  (R.Br.). 
The  oil  has  previously  been  examined  by  Moss  {Year-hook  of  Pharmacy ^ 
1879,  523—533),  Petit  (/.  Pharm.  Chim.,  1892,  26,  445),  and  more 
recently  by  Schindelmeiser  {Ber.  deutsch.  pharm.  Ges.,  1904,  14,  164), 
but  their  results  differ  in  many  respects  from  those  obtained  by  the 
present  authors,  which  are  as  follows  : 

The  seeds  of  Taraktogenos  Kurzii  (King),  contain-a  hydrolytic  enzyme, 
and  also  an  unstable  cyanogen  compound,  which  reacts  with  the  enzyme 
when  the  seeds  are  crushed,  giving  rise  to  hydrogen  cyanide. 
Numerous  attempts  were  made  to  isolate  this  compound,  but  without 
success.     Further  experiments  will  be  made  in  this  direction. 

On  expression,  the  seeds  yielded  30'9  per  cent,  of  a  fatty  oil,  which 
had  the  following  constants  :  m.  p.  22 — 23°;  sp.  gr.  0'951  at  25°  and 
0-940  at  45°;  [af/  +  52°;  acid  value  23*9;  saponification  value  213 ; 
iodine  value  103'2. 

On  hydrolysis,  the  fatty  oil  yielded  glycerol,  a  very  small  amount 
of  phytosterol,  CjgH^g'OH  (m.  p.  132°),  and  a  mixture  of  fatty  acids 
(m.  p.  44 — 45°;  [a]^,  +52*6°  in  chloroform;  acid  value  215;  iodine 
value  103 "2),  which  consisted  chiefly  of  several  homologous  acids 
belonging   to  a  series  CnH2n_402  containing   a  closed  ring  and  one 
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ethylenic  linking,  no  member  of  which  has  hitherto  been  isolated 
from  a  fatty  oil.  The  highest  of  these  homologues  present,  which  was 
isolated  in  a  pure  condition,  separates  from  most  of  the  usual  organic 
solvents  in  glistening  leaflets  (m.  p.  68° ;  b.  p.  247—248720  mm., 
[ajo  +  56°),  has  the  formula  CjsHg.^Og,  and  is  designated  chaulmoogric 
acid.  It  combines  with  only  two  atomic  proportions  of  bromine  or 
iodine.  Palmitic  acid  also  was  identified,  and  there  is  reason  for 
assuming  the  presence  of  a  near  homologue  or  homologues  of 
chaulmoogric  acid,  but  belonging  to  the  series  having  the  general 
formula  C„H25i_402  with  two  ethylenic  linkings.  Undecylic  acid  and 
hydroxy-acids  were  proved  to  be  absent,  and  an  individual  acid 
corresponding  with  hypogseic  acid  could  not  be  isolated.  The 
"  gynocardic  acid  "  of  all  previous  investigators  is  believed  to  be  a 
mixture  of  several  substances. 

The  "  press  cake "  yielded,  besides  formic  and  acetic  acids  and  a 
very  small  amount  of  volatile  esters  having  the  characteristic  odour  of 
the  seeds,  an  appreciable  amount  of  a  neutral  oily  substance,  CjgH^gO^, 
(b.p.  214— 215°/18  mm.,sp.  gr.,  0-9066  at  16°/16°,[a]D  +42-4°),  which  is 
isomeric  with  chaulmoogric  acid  ;  this  substance  is  being  further 
investigated,  as  are  also  the  seeds  of  Gynocardia  odorata  (R.Br.). 

*101.  "The     constitution    of    chaulmoogric    acid.     Part    I."    By 
Frederick  Belding  Power  and  Frank  Ho  worth  Gornall. 

With  the  object  of  ultimately  determining  the  constitution  of 
chaulmoogric  acid,  CJ8H32O2  (see  preceding  abstract),  a  number  of  its 
derivatives  have  been  prepared  and  studied. 

Methyl  c}iaulmoograte,Q^^YL^^'CO^Q  (m.  p.  22°  b.  p.  227°  corr./20  mm., 
sp.  gr.  0-9119  at  25°/25°,  [a];,'' +  50^  in  chloroform),  was  prepared 
by  the  interaction  of  the  acid,  methyl  alcohol,  and  hydrogen 
chloride.  Ethyl  chaulmoograte,  G-^^^'E.^^'OO.^t,  a  colourless  oil  (b.  p. 
230°  corr./20  mm.,  sp.  gr.  0-9079  at  15°/16°,  [a]f  +50-7°),  was 
prepared  in  like  manner.  C/iUM^moogTawK^e,  CjYHg^'CO'NHg  (m.  p. 
106°,  [a]ir  +57-3°  in  chloroform),  was  obtained  according  to  Aschan's 
method  [Ber.,  1898,  31,  2344).  Broinodihydroch%idmoogric  acid, 
Ci7H32Br*CO.^H  (m.  p.  36 — 38° ;  optically  inactive),  is  formed  when 
chaulmoogric  acid  is  treated  with  hydrogen  bromide  in  glacial  acetic 
acid. 

Ethyl  chaulmoograte  absorbs  two  atomic  proportions  of  bromine  in 
the  cold,  forming  ethyl  dibroinodihydrochaulmooyrate,  Cj^HmBro'CC^Et, 
which  is  an  oil. 

When  chaulmoogric  acid  is  treated  with  sodium  in   boiling  amyl 
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alcohol,  the  ethylenic  linking  is  not  resolved,  but  there  were  obtained, 
after  fractional  distillation  of  the  product,  chaidtnoogryl  alcohoU 
CigHgj'OH  (m.  p.  36°,  [aju  +58-4°)  and  chaulmoogryl  c/uxidinoograte, 
CjyHgj'COg'CigHgg  (m.  p.  42°),  together  with  unchanged  chaulmoogric 
acid. 

The  saturated  acid,  dihydrochaulmoogric  acid,  Cj^Hgg'COgH  (m.  p. 
71 — 72°,  b.  p.  248°/20  mm, ;  optically  inactive),  is  formed,  however, 
on  reducing  bromodihydrochaulmoogric  acid  with  zinc  dust  and 
alcohol,  or  chaulmoogric  acid  with  hydriodic  acid  and  phosphorus.  By 
the  latter  process,  a  hydrocarbon,  chatUnioogrene,  CjgHg^  (b.  p. 
193 — 194°/20  mm),  is  nho  formed.  Methyl  dihydrochaulmoograte, 
CjyHgg'COaMe  (m.  p.  26—27°,  b.  p.  222— 223°/20  mm.),  was  prepared 
from  the  corresponding  acid. 

Chaulmoogric  acid  is  not  attacked  by  fused  caustic  alkalis  even  at 
300°. 

When  chaulmoogric  acid  was  oxidised  with  cold  permanganate 
(1  atom  oxy gQn),dihydroxydihrjdrochauhnoogric  acid,QyjK^^{0\l).^'(^0^ 
(m.  p.  102°),  was  produced,  but  when  the  amount  of  permanganate 
was  equivalent  to  4 — 5  atomic  proportions  of  oxygen,  formic  acid 
and  two  dibasic  acids  were  obtained,  the  latter  having  the  formulae 
CisHssCCO^H)^  and  Ci5H280(C02H)2  (m.  p.  128°).  The  ethyl  eaters  of 
these  acids  were  described. 

The  molecular  magnetic  rotation  of  ethyl  chaulmoograte  very  closely 
approximates  to  the  calculated  value  for  an  unsaturated  ester  of  the 
formula  CgoHyyOg,  having  a  closed  ring  and  one  ethylenic  linking,  the 
latter  being  contained  in  an  allyl  group.  This  conclusion,  based 
on  the  magnetic  rotation,  is  in  harmony  with  the  results  obtained  by 
the  oxidation  of  the  acid. 

The  further  investigation  of  chaulmoogric  acid  is  proceeding. 

*102.  "Gynocardin,   a  new    cyanogenetic    glucoside.     Preliminary 
note."    By  Frederick  Belding  Power  and  Frank  Howorth  Gornall. 

In  the  course  of  an  examination  of  the  seeds  of  Gynocardia  odorata 
(R.Br.),  it  was  observed  that  when  these  were  bruised  and  brought 
into  water  a  strong  odour  of  hydrogen  cyanide  is  developed.  This  is 
due  to  the  presence  of  a  cyanogenetic  glucoside,  which  the  authors 
have  isolated  in  a  crystalline  state,  and  designate  gynocardin.  It  is 
very  soluble  in  water,  less  freely  in  alcohol,  and  crystallises  from 
these  solvents  in  colourless  needles  which  melt  at  161 — 162°  with 
slight  decomposition,  and  have  [a]}?'  +37*1°;  it  gave  on  analysis  the 
following  percentages:  C  =  48-0;  H  =  5-8;  N  =  4-3.  Its  constitution 
is  being  determined. 
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103,  "  isoNitrosocamphor."     By  Martin  Onslow  Forster. 

An  unstable  zsonitrosocamphor  (m.  p.  114°),  produced  by  the  action 
of  sodium  and  amyl  nitrite  on  camphor,  is  converted  into  the  yellow 
benzoyl  derivative  (m.  p.  105 — 106°)  on  treatment  with  benzoyl  chloride 
in  pyridine,  whilst  the  colourless  benzoyl  derivative  (m.  p.  136°)  is 
produced  in  a  similar  manner  from  the  stable  tsonitrosocamphor 
(m.  p.  152°). 

Potassium  ferricyanide  oxidises  both  forms  to  an  unstable  2}eroxide, 
CgoHggO^Ng,  which  is  insoluble  in  alkalis,  and,  the  more  fusible 
tsonitrosocamphor  being  attacked  first,  the  isomeride  can  be  freed  from 
it  by  using  insufficient  oxidising  agent. 

The  0-methyl  etfter  of  tsonitrosocamphor,  C^^Hjij^OgN,  obtained  by  the 
action  of  methyl  iodide  in  presence  of  silver  oxide,  crystallises  in 
rectangular  plates,  melts  at  107°,  and  has  [ajo  +197'7°.  Reduction 
converts  it  into  aminocamphor,  hydrolysis  resolves  it  into  a-camphor- 
nitrilic  acid,  and  hydroxy lamine  gives  rise  to  the  oxime,  C^j^HjgOgNg, 
which  melts  at  188°  and  has  [ajo  -95-3°. 

The  'S-methyl  ether  of  isonitrosocamphor,  Cj^Hj^OgN,  produced  in 
association  with  the  isomeride  when  methyl  iodide  acts  on  isonitroso- 
camphor  dissolved  in  alcoholic  potash,  is  a  pale  yellow  oil  which  de- 
composes on  distillation  and  has  [ajo  +  279*8°.  Dilute  acids  and 
alkalis  hydrolyse  the  substance  to  camphorquinone  and  /3-methyl- 
hydroxy lamine,  reduction  with  zinc  dust  and  acetic  acid  converting  it 
into  methylaminocamphor ;  hydroxylamine  gives  rise  to  wonitroso- 
camphor  and  the  ^-dioxime  of  camphorquinone,  whilst  phenylhydrazine 
transforms  it  into  camphorquinonephenylhydrazone. 

The  decomposition  of  the  colourless  benzoyl  derivative  of  isonitroso- 
camphor  on  exposure  to  light  yields  the  anhydrides  of  benzoic  and 
a-camphornitrilic  acids,  the  yellow  isomeride  giving  rise  to  the  same 
products.  Determinations  of  molecular  weight  reveal  no  difference 
between  the  isomeric  benzoyl  derivatives. 

The  following  derivatives  of  the  camphorquinone  dioximes  have  been 
examined.  The  acetyl  a-dioxime  (m.  p.  148 — 149°),  the  dihenzoyl 
a-dioxime  (m.  p.  153°),  the  diacetyl  /3-dioxime  (m.  p.  \\'d°),t\iQ  dibemoyl 
ySdioxime  (m.  p.  189°),  the  benzoyl  y-dioxime  (m.  p.  172°),  and  the 
dibenzoyl  y-dioxime  (m.  p.  159°). 
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104.  "The  basic  properties  of  oxygen.  Additive  compounds  of  the 
halogen  hydrides  and  organic  compounds,  and  the  higher  valen- 
cies of  oxygen.  Asymmetric  oxygen."  By  Ebenezer  Henry 
Archibald  and  Douglas  Mcintosh. 

An  account  was  given  of  the  preparation  and  properties  of  a  number 
of  compoundis  in  which  oxygen  assumes  a  valency  higher  than  two. 

The  following  compounds  have  been  prepared  and  analysed  : 

Acetone  yields  the  hydriodide,  (CH3).2CO,HI,  the  hydrobromide, 
(CHg)2C0,HBr,  and  the  hydrochloride,  [(CH3)2-CO]2,5HCI. 

Ether  gives  rise  to  the  compounds  (C2H5)20,HI,  (C2H5)20,HBr,  and 
(C2H,)20,5HC1. 

Ethyl  alcohol  furnishes  the  following  series  : 

C2H6-OH,2HI,  C2H5-OH,2HBr,  and  CgH^-OH.SHCl. 

These  products  are  white  compounds,  crystallising  readily  from  their 
solutions  in  the  liquefied  halogen  hydrides  and  melting  at  temperatures 
varying  between  -120^  and  —9°;  they  ai-e  prepai*ed  by  mixing 
together  the  organic  compound  previously  cooled  to  -  80°  with  the 
appropriate  halogen  hydride  in  the  liquid  state,  considerable  quanti- 
ties of  heat  being  generated  by  the  reaction. 

A  compound  of  anisole  and  hydrogen  bromide  has  been  prepared, 
which  is  probably  phenylmethyloxonium  bromide  having  the  constitu- 
tion p  tt^^O\t.  I  and  therefore  containing  an  asymmetric  oxygen 
atom.  This  and  similar  compounds  are  at  present  under  investigation. 


105.     "  The  fermentation  of   the    indigo-plant."      By   Cyril 

Bergtheil. 

The  fermentation  of  the  indigo-plant  has  been  ascribed  to  a 
bacterium  and  also  to  enzymes,  but  has  hitherto  never  been  satisfactorily 
investigated.  The  author  shows  that,  although  there  are  many 
bacteria  capable  of  producing  the  fermentation,  it  is  in  the  main  due 
to  a  specific  enzyme  occurring  in  the  plant  cells.  A  very  active 
solution  of  this  enzyme  has  been  obtained,  and  the  course  of  the 
fermentation  produced  by  adding  this  to  an  extract  of  the  indigo 
plant  made  in  boiling  water  has  been  studied.  It  is  found  that  the 
fermentation  proceeds  in  a  similar  manner  to  that  observed  by  Adrian 
Brown  for  invertase  {Trans.,  1902,  81,  273)  and  by  Horace  Brown 
and  Glendinning  for  diastase  (Trans.,  1902,  81,  388),  namely,  that 
equal  quantities  of  substance  are  transformed  in  equal  intervals  of 
time  in  the  early  stages,  but  not  in  the  later  ones.  The  point  at 
which  the  course  of  the  change  can  no  longer  be  represented  by  a 
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straight  line  is  when  17  to  20  per  cent,  of  the  total  action  has  taken 
place.  The  curve  representing  the  reaction  ceases  to  be  linear  at 
about  the  same  point  when  the  time  factor  is  kept  constant,  but  the 
quantity  of  acting  enzyme  varied. 

The  optimum  temperature  for  the  action  is  almost  exactly  50°,  and 
the  temperature  at  which  the  enzyme  is  destroyed  is  71°.  The  rate 
of  action  is  decreased  by  the  presence  of  both  acids  and  alkalis. 
Sodium  acetate  up  to  1  per  cent,  does  not  affect  the  rate  of  action. 
Various  antiseptics  all  produced  inhibition,  formalin  to  the  greatest, 
and  boracic  acid  to  the  least  extent.  Emulsin  can  produce  the  indigo 
fermentation,  but  has  a  very  weak  action.  It  is  doubtful  whether 
the  indigo  enzyme  can  decompose  amygdalin.  Myrosin  cannot  ferment 
an  extract  of  the  indigo  plant,  and  the  indigo  enzyme  cannot  ferment 
sinigrin.  No  evidence  of  the  existence  of  an  oxidase  in  the  indigo 
plant  was  obtained. 

106.     "  The  union  of  hydrogen  and  chlorine.     Action  of  the  silent 
discharge  on  chlorine."     By  Joseph  William  Mellor. 

By  means  of  a  special  apparatus,  chlorine  can  be  subjected  to  any 
desired  treatment  before  admixture  with  hydrogen  without  disturbing 
the  equality  of  the  proportions  of  hydrogen  and  chlorine  in  Bunsen 
and  Roscoe's  actinometer.  The  electrolytic  gases  are  first  sent  through 
the  liquid  in  the  insolation  vessel  until  a  state  of  equilibrium  is 
attained  ;  the  gases  are  then  led  into  the  insolation  vessel  without 
bubbling  through  this  liquid  at  all. 

If  the  chlorine  gas  is  led  through  a  glass  "  ozone  apparatus  "  before 
admixture  with  hydrogen,  the  period  of  induction  is  curtailed,  as  in- 
dicated in  the  third  column  of  the  following  table.  The  numbers  in 
the  fourth  column  were  obtained  by  the  same  apparatus,  but  the 
chlorine  was  exposed  to  the  light  of  an  acetylene  flame  before 
admixture  with  hydrogen.  The  numbers  in  the  second  column  were 
obtained  with  chlorine  not  subjected  to  any  previous  treatment. 

Movement  of  index  with 


Time  in 
minutes. 

1 

Ordinary 
chlorine. 

01  cm. 

(1)  chlovine  and 

silent  discharge. 

1-8  cm. 

(2)  chlorine  and 
iicetyleno  light. 

2-5  cm. 

2 
8 

0-1    „ 
0-4  „ 

4-4*  „ 

4-2»„ 

4     • 

1-5   ., 

5 

3:0   „ 

6 

4-0»„ 

The  Mteriflk  denotes  that  the  gases  afterwards  united  at  a  constant 
ntU. 
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Moist  chlorine  is  more  chemically  active  towards  hydrogen  when 
subjected  to  (i)  a  preliminary  exposure  to  light ;  or  to  (ii)  a  silent 
discharge  of  electricity. 

Attempts  are  being  made  to  isolate  the  active  component. 

107.  "  Studies  on  ethyl  carboxyglutarate.  Part  II.  Action  of 
ethyl  bromocarboxyglutarate  on  ethyl  sodiocarboxyglutarate. 
Formation  of  ethyl  carboxyglutaconate."  By  Oswald  Silberrad 
and  Thomas  Hill  Easterfield. 

It  was  shown  by  the  authors  in  the  former  part  of  the  present  work 
(this  vol.,  114)  that  ethyl  sodiocarboxyglutarate  is  converted  into 
haloid  derivatives  of  ethyl  carboxyglutarate  by  the  action  of  halogens, 
no  ethyl  carboxydiglutarate  being  formed.  For  this  reason,  the 
reaction  between  ethyl  bromocarboxyglutarate  and  ethyl  sodiocarboxy- 
glutarate has  been  examined. 

On  bringing  together  the  haloid  and  sodium  derivatives  of  ethyl 
carboxyglutarate,  they  react  and  give  rise  to  a  mixture  of  the  original 
ethyl  carboxyglutarate  and  a  new  unsaturated  ester,  CigHjgOg.  The 
reaction,  which  appears  to  be  unlike  anything  hitherto  observed,  may 
be  represented  as  follows  : 

C2H5-CO.,-CH2-CH,-CNa(C02-aH,).,   + 

C2H5'"'C02-CH2-CH2-CBr(C0./C2H5)2   = 

C2H5-C02-CH2-CH2-CH(CO,-C2H,),   +   NaBr   + 

"  C2H5-c02-ch2-ch:c(C02-C2H5)2. 

This  unsaturated  ester  is  thus  to  bo  regarded  as  ethyl  a-carboxy- 
A"^-glutaconate.  On  saponification,  it  yields  a  new  carboxyglutaconic 
acid,  which  readily  breaks  up  into  glutaconic  acid  and  carbon  dioxide  : 

C3H3(C02-C2H5)3   +   SHgO   =   CO^H-CHa'CHICH-COaH  + 

3C2H5-OH   +   CO2, 

from  which  it  will   be  seen  that  its  constitution  must  be  represented 
by  one  of  the  following  formulae  : 

I.  C2H5-C02-CH:CH-CH(COo-C2H5)2  or 

II.  C2H5-c02-ch.-ch:c(C02-C2H5)2. 

The  latter  of  these  formulte  must  be  the  correct  one,  since  the  former 
represents  ethyl  tsoaconitate,  from  which  the  new  isomeride  differs  in 
containing  no  active  hydrogen  and  hence  forming  no  sodium  derivative. 
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108.     "  The  vapour  pressures  of  liquid  mixtures  of  restricted  mutual 
solubility.     Preliminary  notice."    By  Arthur  Marshall. 

Although  this  subject  has  been  somewhat  fully  treated  from  the 
theoretical  side  by  Margules,  Ostwald,  Duhem,  and  others,  yet  with  the 
exception  of  some  somewhat  rough  measurements  published  by 
KonowalofE  in  1881  and  by  Schreinemakers  in  1900,  no  actual  experi- 
ments have  been  made  to  test  their  conclusions.  Experiments  on 
mixtures  of  water  with  ether,  methyl  acetate,  and  more  especially 
ethyl  methyl  ketone,  have  shown  that  in  each  case  the  curve  for  the 
total  vapour  pressure  has  much  the  same  shape,  but  that  this  form 
is  slightly  different  to  those  predicted  by  the  foregoing  authors. 

When  one  of  these  comparatively  volatile  organic  liquids  is  added 
gradually  to  water,  the  vapour  pressure  rises  rapidly  until  the  water 
becomes  saturated.  A  second  liquid  phase  then  ensues  and  the  curve 
becomes  a  horizontal  straight  line  in  accordance  with  the  phase  rule. 
When  sufficient  of  the  liquid  has  been  added  to  dissolve  the  water 
completely,  the  curve  again  rises  until  it  reaches  a  maximum,  after 
which  it  falls  again,  until  at  100  per  cent,  it  coincides  with  the  vapour 
pressure  of  the  pure  substance.  It  is  in  this  portion  of  the  experi- 
mental curve  that  the  variation  from  the  predicted  forms  is 
noticeable. 

In  consequence  of  this  peculiarity,  the  liquid  mixture,  unless  con- 
taining a  very  large  proportion  of  one  or  other  of  its  constituents,  will 
yield  a  distillate  having  a  composition  approximating  closely  to  that 
which  gives  the  maximum  point.  For  example,  with  mixtures  of 
methyl  ethyl  ketone  and  water,  if  the  original  liquid  contains 
between  10  and  90  per  cent,  of  the  ketone,  the  distillate  will  contain 
about  88*6  per  cent,  of  this  compound. 


109.  "The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  V.  The  optical  activity  of  certain  tartrates 
in  aqueous  solution."     By  Thomas  Stewart  Patterson. 

The  rotations  of  sodium  tartrate,  potassium  tartrate,  potassium 
methyl  tartrate,  potassium  ethyl  tartrate,  potassium  ?t-propyl  tartrate, 
methyl  tartrate,  ethyl  tartrate,  and  ?i-propyl  tartrate  have  been 
examined  in  aqueous  solution  at  several  concentrations  and  at  tempera- 
tures between  lO''  and  100°. 

In  very  dilute  solution,  sodium  and  potassium  tartrates  behave  alike 
both  as  regards  rotation  value  and  intluenco  of  temperature-change, 
the  rotation  increasing  as  the  temperature  is  raised. 
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It  was  shown  that  the  rotations  of  the  homogeneous  compounds, 
could  they  exist  in  a  superfused  condition,  would  diminish  on  heating 
from  0°  to  100°. 

Of  the  three  potassium  alkyl  tartrates,  the  n-propyl  ester  had  the 
highest,  and  the  methyl  ester,  the  least  rotation,  both  in  dilute  solution 
and  in  the  homogeneous  state.  Dilute  solutions  of  these  compounds 
all  showed  distinct  temperatures  of  maximum  rotation. 

The  rotations  of  the  three  alkyl  tartrates  were  all  raised  by  solution 
in  water,  and  in  dilute  solution  the  rotations  diminished  rapidly  on 
heating,  this  behaviour  being  just  the  opposite  of  that  shown  by  the 
homogeneous  esters. 

The  rotations  in  very  dilute  solution  of  the  compounds  examined 
were  compared  with  each  other  and  with  that  of  the  tartaryl  ion. 

The  relationships  existing  among  the  experimental  data  were  dis- 
cussed with  reference  to  the  variations  produced  by  solution  and  by 
change  of  temperature,  and  some  suggestions,  based  on  these  observa- 
tions, were  advanced  with  respect  to  the  temperatures  at  which  the 
comparisons  of  rotation  values  may  legitimately  be  instituted. 


110.  "The  nitration  products  of  the  isomeric  dichlorobeiizenes."    By 
Percival  Hartley  and  Julius  Berend  Cohen. 

The  progressive  nitration  of  the  dichlorotoluenes  has  been  in- 
vestigated by  Cohen  and  Dakin  {Trans.,  1902,  81,  1344),  and  the 
results  show  that  the  two  nitro-groups  in  the  dinitro-derivatives  of  the 
six  dichlorotoluenes  follow  strictly  the  meta-law  of  substitution. 

Since  the  publication  of  the  above,  three  papers  describing  the 
nitration  products  of  o-,  m-,  and  ^j-dichlorobenzenes  have  appeared 
(Morgan,  Trans.,  1902,81,  1378;  Blanksma  and  Terwogt,  Rec.  trav. 
chim.,  1902,  21,  286;  and  Blanksma,  ibid.,  419). 

From  these  it  would  appear  that  the  principal  products  of  nitration 
are  an  ortho-dinitro-compound  in  the  case  of  o-dichlorobenzene,  a  meta- 
dinitro-compound  in  the  case  of  ?>i-dichlorobenzene,  and  a  para-dinitro- 
compound  in  the  case  of  jo-dichlorobenzene.  The  authors  have  repeated 
the  work  in  order  to  ascertain  quantitatively  how  far  the  divergence 
from  the  meta-law  holds  good. 

They  have  been  able  to  confirm  the  results  of  nitration  of  the 
0-  and  ?rt-dichlorobenzenes,  but  not  of  the  para-compound.  The  first 
gives  with  great  difficulty  an  ortho-dinitro-compound,  the  second  much 
more  easily  a  meta-dinitro-compound,  but  />-dichlorobenzene  gives 
about  six  times  as  much  of  the  meta-dinitro-compound  as  of  its  para- 
isomei'ide.  The  only  important  exception  to  the  meta-law  is  therefore 
afforded  by  o-dichlorobenzene. 
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At  the  next  meeting  on  Wednesday,  June  15th,  at  5.30  p.m.,  there 
will  be  a  ballot  for  the  election  of  Fellows,  and  the  following  papers 
mil  be  communicated  : — 

"The  mechanical  analysis  of  soils  and  the  composition  of  the 
fractions  resulting  therefrom."     By  A.  D.  Hall. 

"  The  effect  of  the  long-continued  use  of  sodium  nitrate  on  the  con- 
stitution of  the  soil."     By  A.  D.  Hall. 

"The  decomposition  of  oxalates  by  heat."     By  A.  Scott. 

"Some  alkyl  derivatives  of  sulphur,  selenium,  and  tellurium."  By 
A.  Scott. 

"The  ultra-violet  absorption  spectra  of  certain  enol-keto-tauto- 
merides.  Part  I.  Acetylacetone  and  ethyl  acetoacetate."  By 
E.  C.  C.  Baly  and  C.  H.  Desch. 

"The  action  of  acetyl  chloride  on  the  sodium  salt  of  diacetylacetone 
and  the  constitution  of  pyrono  compounds."     By  J.  N.  Collie. 

"  Our  present  knowledge  of  the  chemistry  of  indigo."  By  W.  P. 
Bloxam. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.    A  ballot 
will  be  held  on  "Wednesday,  June  15th,  1904. 

Bellars,  Albert  Ernest, 

Magdalene  College,  Cambridge. 
B.A.     Demonstrator    of    Chemistry,    Caius  College.     Part-author, 
Ethyl  benzylideneanilineacetoacetate  {Trans.,  1903,  vol.  83). 
M.  M.  Pattison  Muir.  S.  Ruhemann. 

R.  S.  Morrell.  C  T.  Heycock. 

E.  K.  Hanson. 

Brand,  Herbert  Frank,  M.A., 

13,  Clifton  Road,  Brockley,  S.E. 
Chief  science  master,  "  Westminster  City  "  School.     Master  of  Arts 
(London).  Inter.  Science  (London),  First  Class  (Chemistry  and  Physics). 
Passed  B.Sc.  (London),  1903,  in  Chemistry  and  Physics.     Preparing 
B.Sc.  (Honours)  in  Chemistry. 

H.  Wilson  Hake.  Ernest  J.  Farry. 

J.  C.  Crocker.  Z>.  B.  Butler. 

J.  B.  Coleman.  Edward  Bevan. 

C.  T.  Bennett.  C.  F.  Cross. 

Field,  W.  Eddington,  F.I.A.  A  «&  M.,  Vic, 

65,  Sutherland  Road,  Armadale,  Melbourne,  Victoria,  Australia. 

Analyst.  I  was  principal  Assistant  for  six  years  to  the  late  William 

Johnson,  Analyst  to  the  Government  of  Victoria,  and  this  last  1 9  years 
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I  have  been  in  practice  in  Melbourne  as  an  Analytical  and  Technical 
Chemist.  Reason  for  joining  the  Chemical  Society — to  try  and  keep 
in  touch  with  Chemical  Science  through  the  Journal  of  the  Society. 

A.  H.  Jackson.  Frederic  Dunn. 
Henry  W.  Levy.                                D.  Avery. 

A.  W.  Craig. 
Gerard,  Thomas  Alfred, 

122,  Foxhall  Road,  Nottingham. 
Soap  Manufacturer.  Studied  Chemistry  under  Dr.  Clowes,  University 
College,  Nottm.,  during  7  sessions.     Managing  director  and  chemist  to 
Gerard  Bros.,  Ltd.,  The  Soap  Wks.,  Nottm. 

Frank  Clowes.  R.  M.  Caven. 

E.  T.  Shelbourn.  G.  D.  Lander. 

F.  J.  R.  Carulla. 
Gilchrist,  James  Gray, 

48,  Ovington  Street,  Chelsea,  S.W. 
Science     Teacher     (Chemistry).     Science     Student ;     educated    at 
Aberdeen  University  and  Glasgow  Technical  College ;  M. A.  of  Aber- 
deen University  ;  Student  London  Univ. 

J.  W.  Shepherd.  Hugh  Manners. 

G.  G.  Henderson.  William  Briggs. 

Sttuirt  Blofeld. 
Hulme,  John, 

3,  Albert  Terrace,  Stockport. 
Journalist.  Full  course  in  General  Chemistry  in  the  School  of 
Technology,  M/c.  Special  courses  in  Gas  Analysis,  Water  and  Sewage 
Analysis,  Oils  and  Fats,  Chemistry  of  Essential  Oils  and  Perfumes, 
and  3  years'  extra  course  in  Metallurgy.  1st  class  success  in  Cotton 
Dyeing,  Calico  and  Linen  Bleaching,  and  Calico  Printing.  Hons. 
Metallurgy.  Desirous  of  obtaining  the  full  literature  published  by 
the  Society. 

W.  J.  Pope.  J.  Allan. 

Jas.  Grant.  F.  S.  Sinnatt. 

S.  J.  Peachey. 
Jenkins,  Herbert, 

52,  Criffel  Avenue,  Streatham  Hill,  S.W. 
Analytical  Chemist.  Member  of  the  Chemical,  Metallurgical,  and 
Mining  Society  of  South  Africa.  Desirous  of  joining  the  Chemical 
Society  in  order  to  keep  pace  with  the  general  advancement  of  Chemical 
Science.  For  many  years  a  student  of  the  Birkbeck  Institution  and 
The  City  and  Guilds  Technical  College,  Leonard  Street,  Finsbury,  E.C. 

B.  Meldola.  Henry  C.  Jenkins. 
John  Castell-Evans.  Bennett  11.  Brough. 
F.  Soutberden.  W.  O'owland. 
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Johnston,  John  Haslam, 

Public  Offices,  Hampton,  Middlesex, 
Chemist  and  Bacteriologist  to  the  Hampton  District  Council. 
M.Sc,  University  of  Manchester.  F.I.C. ;  3  years  in  the  Chem. 
Laboratories  of  Owens  College  ;  2  years  in  tHe  Public  Health  and 
Pharmaceutical  Laboratories  of  Owens  College.  Joint  author  with 
Prof.  Delepine  "  On  the  effect  of  sedimentation  on  running  water," 
J.  State  Medicine. 

Harold  B.  Dixon.  D.  L.  Chapman. 

William  A.  Bone.  R.  S.  Hutton. 

G.  H.  Bailey. 


Lessing,  Rudolf, 

31,  Brunswick  Square,  W.C. 
Chemist  to  the  Gas  Light  and  Coke  Co.,  Lim.,  Tar  and  Liquor 
Works,  Beckton,  E.  Studied  at  Munich,  Geneva,  Berlin.  Ph.D., 
Munich.  Worked  5  years  under  Adolph  von  Baeyer,  and  was  private 
assistant  to  Professor  Bichard  Willstaetter  in  researches  on  Diamido- 
acetic  acid  and  on  Quinonediimide.  Papers  :  Ueber  Benzolsulfamide 
{Ber.,  33,  557) ;  Phenylci/cfohexan  aus  Elsinit  {Ber.,  34,  506) ;  Ueber 
MethylpyrrolidindicarbonsJiure  {Ber.,  35,  2065).  During  Summer, 
1903,  Research  Student  at  Owens  College  with  Professor  W.  H. 
Perkin,  jun. 

H.  B.  Dixon.  Francis  V.  Darbishire. 

W.  H.  Perkin,  jun.  Norman  Smith. 

William  A.  Bone.  Thos.  Wilton. 

J.  F.  Thorpe.  Raphael  Meldola. 


Lo'we,  Frank  Harold, 

59a,  Fulham  Park  Gardens. 
Lecturer  and  Demonstrator  in  Chemical  Department,  South- Western 
Polytechnic.  Held  scholarship  and  studied  5  years  at  the  Owens 
College  (1892—1897).  Graduated  B.Sc,  Victoria  University,  with 
Ist  Class  Honours  in  Chemistry,  1896.  Late  research  student  at 
Owens  College.  One  year  Demonstrator  at  the  Royal  Technical  Insti- 
tute, Salford  (1898 — 1899).  Four  years  Lecturer  and  Demonstrator 
at  the  S.  W.  Polytechnic  (since  1899).  Published  a  paper  on  "  Picryl 
derivatives  of  urethane  and  thiourethane "  {Proc,  April,  1904)  in 
conjunction  with  Mr.  J.  C.  Crocker. 

J.  B.  Coleman.  J.  Wilson. 

J.  C.  Crocker,  Gerald  T.  Moody. 

A.  Harden.  J.  Hart-Smith. 
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Oakden,  William  Edward, 

2,  Gledhow  Terrace,  South  Kensington,  S.W. 
Lecturer  in  Chemistry  and  Metallurgy  at  the  South-West  London 
Polytechnic  (about  6  years).  Formerly  (about  10  years)  Technical 
Works  Manager  at  Messrs.  John  Hutchinson  and  Co.'s  Alkali  Works, 
Widnes,  and  at  Messrs.  Gaskell,  Deacon  and  Co.'s  Works,  Widnes> 
under  the  United  Alkali  Company,  Ltd.  Carried  out  original  investi- 
gations and  effected  considerable  improvements  and  economies  in  con- 
nection with  Sulphuric  Acid  Manufacture  and  Recovery  of  Sulphur 
from  Alkali  Waste. 

J.  Bernard  Coleman.  G.  W.  F.  Holroyd. 

J.  C.  Crocker.  William  A.  Davis. 

Gerald  T.  Moody.  Frank  Clowes. 

R.  Grimwood. 


PeU,  Alfred, 

44,  Cumballa  Hill,  Bombay. 
General  Manager,  Kemp  and  Co.,  Ltd.,  Manufacturing  Chemists, 
Bombay,  India.  General  Manager  and  Head  Chemist  for  the  last 
five  years  to  Messrs.  Kemp  and  Co.,  Ltd.,  the  largest  Manufacturing 
Chemists  in  India.  Had  charge  of  the  Analytical  Department  for 
some  time.  Member  of  the  Pharmaceutical  Society.  Editor  and 
Compiler  of  **  The  Prescriber's  Pharmacopoeia "  for  the  last  four 
editions  (a  synopsis  of  recent  remedies,  specially  written  for 
India,  380  pages),  I  wish  to  keep  in  closer  touch  with  present 
chemical  progress. 

John  J.  Pilley.  David  Hooper. 

D.  S.  Kemp.  Gerald  Martin. 

A.  Milne. 


Pinkerton,  David  John, 

17,  Orbiston  Street,  Motherwell. 
Analytical  Chemist.  Three  years  a  Student  and  one  year  Private 
Assistant  with  (the  late  firm  of)  Messrs.  Wallace,  Tatlock,  and  Clark, 
City  Analysts,  Glasgow  ;  four  years  Chemist  and  Assistant  ^lanager 
Paisley  Corporation  Gas  Works  ;  two  years  Chemist  Glasgow  Corpora- 
tion Gas  Works ;  at  present  Chief  Chemist  at  Dalzell  Steel  and  Iron 
Works  (Messrs.  D.  Colville  and  Sons,  Ltd.),  Motherwell. 

John  Clark.  11.  T.  Thomson. 

H.  R.  Tatlock.  A.  Humboldt  Sexton. 

G.  G.  Henderson. 
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Rodger,  Robert, 

54,  Rostrevor  Road,  S.W. 
Analytical  Chemist.     Student,  Royal  College  of  Science,  1896-98. 
Since  then  Analyst  in  the  Government  Laboratory. 

T.  E.  Thorpe.  G,  T.  Morgan. 

William  A.  Tilden.  M.  0.  Forster. 

C.  Proctor. 

Sanders,  Percy  Richard, 

"West  Cliffe,  Seaford,  Sussex. 
Chemical  Officer  under  Inland  Revenue  Department.     Student  at 
Royal    College   of    Science,    London,     1896-7,    1897-8.       Assistant 
Analyst  at  Government  Laboratory,    1898 — 1900,     Chemical  Officer 
under  Inland  Revenue  Department,  1900  to  date. 

T.  E.  Thorpe.  H.  W.  Davis. 

Geo.  Stubbs,  J.  Holmes. 

G.  E.  Tomlins. 

Sawer,  Charles  John, 

6,  Cleveland  Road,  Brighton. 
Student.  Investigator  of  aromatic  products.  F.L.S.  (elected 
1881).  Author  of  "  Odorographia,"  1892-94  ;'•  Rhodologia."  Con- 
tributor to  various  technical  publications  and  journals  ;  such  as  the 
Encyclopaedia  Britannica,  Le  Moniteur  Scientijique,  Descriptive 
Catalogues  of  Mitseums,  The  Fharmaceutical  Journal,  Cftemist  and 
Druggist,  British  and  Colonial  Druggist,  Journal  of  tite  Imperial 
Institute,  Knowledge,  Journal  of  Applied  Science,  The  Produ/x  World, 
Bulletin  of  the  Department  of  Agriculture,  Jamaica,  The  West  Indian 
Bulletin,  Barbados. 

Peter  MacEwan.  W.  H.  Gibson. 

Ernest  J.  Parry.  Benj.  II.  Paul. 

Herbert  E.  Burgess.  M.  C.  Clutterlmck. 

William  Jago. 

Shelton,  Henry  Stanley, 

4,  Larden  Road,  Acton  Vale,  "W. 
Teacher  of  Chemistry.  Assistant  in  the  Chemical  Department, 
Northern  Polytechnic  Institute.  Previously  Science  Master  at  the 
Grammar  School,  Thame,  Oxford,  and  the  Grammar  School,  Southwell, 
Notts.  For  2  years  (1901 — 1903)  Ordinary  and  Research  Student  at 
University  College,  London. 

William  Ramsay.  W.  H.  Mills. 

F.  G.  Donnan.  Samuel  Smiles, 

Morris  W.  Travers.  Alex.  W.  Bain. 
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Weinberg,  John, 

Rosa  United  Provinces,  India, 
Chemist  to  Rosa  Sugar  Works  and  Distillery.  Formerly  Chemical 
Assistant :  Experimental  Station  for  Sugar  Caue,  Pasoeroean. 
Assistant :  Station  for  Cane  diseases,  Probolinggo.  Head  Chemist : 
Pakkie's  Sugar  Mills.  Published :  Java  Sugar  Archie/;  Determina- 
tion of  Quotient  of  Purity  of  Cane  juices  ;  Sample  taking  of  Sugar. 
And  Agricultural  Ledger,  India ;  Deterioration  of  Cut  Sugar  Cane ; 
Secondary  constituents  of  Indian  Country  Spirits. 

William  Tate.  W.  T.  Grice. 

David  Hooper.  Paul  Briihl. 

P.  C.  Rdy. 

Wilkinson,  James  Alfred, 
Johannesburg. 
Late  Senior  Science  Master,  Johannesburg  College,  Barnato  Park, 
Johannesburg.  Now  Assistant  Professor  of  Chemistry,  Transvaal 
Technical  Institute.  First  Class  Natural  Sciences  Tripos,  late 
Langworthy,  Shakspere,  and  Seaton  Scholar,  Manchester  Grammar 
School ;  Scholar  of  Gonville  and  Caius  College,  Cambridge.  B.A.,  1896, 
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Wednesday,  June  15th,  1904.  Prof.  W.  A,  Tilden,  D.Sc,  F.RS., 
President,  in  the  Chair. 

Messrs.  G.  Dean,  C.  D.  McCourt,  J.  C.  Smith,  R.  de  J.  Fleming- 
Struthers,  and  0.  H.  Thompson  were  formally  admitted  Fellows  of 
the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

William  H.R.  Allen, c/oStraitsTrading  Co.,  Butterworth,Penang,S.S. 
Jabez  Horace  Cooper,  13,  Victoria  Terrace,  Exeter. 
George  Frederick  Phillip?,  B.Sc,  Colworth  Road,  Leytonstone. 
Edwin  Roy  Watson,  B.A.,  B.Sc,  1,  Fair  Street,  Cambridge. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected. 


Albert  Ernest  Bellars,  B.A. 
Herbert  Frank  Brand,  M.A. 
W.  Eddington  Field, 
Thomas  Alfred  Gerard. 
James  Gray  Gilchrist,  M.A. 
John  Hulme. 
Herbert  Jenkins. 
John  Haslara  Johnston,  M.Se. 
Rudolf  Lessing,  Ph.D. 
Frank  Harokl  Lowe,  B.Sc, 


William  Edward  Oakden. 

Alfred  Pell. 

David  John  Pinkerton. 

Robert  Rodger. 

Percy  Richard  Sanders. 

Charles  John  Sawer. 

Henry  Stanley  Shelton. 

John  Weinberg. 

James  Alfred  Wilkin=!on,  Af.  A 
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The  President  stated  that  six  of  the  seven  Past  Presidents  to 
whom  the  Society  desired  to  do  special  honour  at  the  Banquet  held  in 
1898  having  passed  away,  the  Council  felt  that  there  should  be 
no  further  delay  in  the  publication  of  a  memorial  notice  of  the 
life  and  work  of  each.  Arrangements  had  accordingly  been  made 
for  the  preparation  of  such  notices,  which,  it  was  hoped,  would  be 
incorporated  in  the  volume  of  Transactions  for  the  present  year.  The 
list  includes  the  name  of  Frankland,  concerning  whom  a  Memorial 
Lecture  had  been  delivered  by  Professor  Armstrong  at  a  special 
meeting  of  the  Society  in  October  1901.  Repeated  application  for 
the  manuscript  having  been  unsuccessful,  and  nearly  five  years  having 
elapsed  since  the  death  of  Sir  Edward  Frankland,  the  Council 
were  arranging  for  the  preparation  of  an  independent  obituary 
notice. 

The  President  further  stated,  for  the  information  of  the  Society, 
that  arrangements  had  been  completed  for  the  publication  annually  of 
Reports  on  the  Progress  of  Chemistry  under  the  several  heads 
employed  in  the  Journal  for  the  classification  of  the  Abstracts,  with 
addition  of  a  new  section  on  "  Radio-activity."  It  was  expected  that 
these  reports,  collected  into  an  extra  number  of  the  Journal,  would  be 
ready  for  issue  to  the  Fellows  early  in  the  spring  of  each  year. 

The  attention  of  the  Fellows  was  also  requested  to  the  notice  inside 
the  cover  of  the  Journal  relating  to  the  International  Tables  of 
Atomic  Weights,  which  are  now  printed  on  cards  to  be  obtained  from 
the  Society's  Agents,  Messrs.  Gurney  and  Jackson. 

Of  the  following  papers,  those  marked  *  were  read : 


*111.  "  The  mechamcai  analysis  of   soils  and  the  composition  of 
the  fractions  resulting  therefrom."     By  Alfred  Daniel  Hall. 

The  object  of  the  investigation  was  to  ascertain  the  effect  of 
introducing  into  the  mechanical  analysis  of  soils  a  preliminary 
treatment  of  the  soil  in  dilute  acid  followed  by  ammonia  as  first 
suggested  by  Sch loosing.  For  the  separation  into  fractions,  the  beaker 
method  of  sedimentation  as  worked  out  by  Osborne  was  adopted,  the 
soil  being  divided  into  two  fractions  by  sieves  and  five  by  sedimenta- 
tion from  water.  Eighteen  soils  of  known  history  were  selected  from 
the  Rothamstod  experimental  plots,  to  give  comparisons  of  the  same 
soil  in  an  unmanured  condition  and  when  rich  in  humus  through  the 
accumulation  of  organic  matter. 

The  proportions  in  which  the  groups  of  particles  of  given  sizes 
occur  in  a  soil  are  presumably  constant  for  the  particular  typo  of  soil ; 
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the  actual  state  of  aggregation  of  the  particles  at  any  given  time  or 
place  determines  what  may  be  termed  the  texture  of  the  soil  and 
depends  on  a  number  of  temporary  factors,  such  as  the  cultivation  to 
which  the  soil  has  been  subjected,  the  amount  of  humus  present,  the 
use  of  lime  or  of  saline  manures,  <fec.  It  is  held  that  no  method  of 
mechanical  analysis  can  measure  the  existing  texture  of  the  soil, 
although  that  texture  does  ultimately  depend  on  the  size  of  the 
particles  composing  the  soil.  If,  however,  the  method  of  mechanical 
analysis  can  be  made  to  show  the  ultimate  physical  constitution  of  the 
soil,  a  measure  is  obtained  of  the  capacity  of  the  soil  to  acquire  a 
known  texture  under  given  methods  of  cultivation. 

On  comparing  the  results  obtained  by  eedimenting  the  Rothamsted 
soils  with  and  without  the  preliminary  treatment  in  dilute  acid,  it  is 
found  that  the  raw  soil  rarely  yielded  as  much  of  the  finest  or  '*  klay  " 
fraction  as  did  the  same  soil  after  washing  with  acid,  and  that  the 
difference  was  greatest  when  pastures  and  other  soils  rich  in  humus 
were  examined,  but  practically  disappeared  with  soils  which  had  been 
deprived  of  their  humus  and  deflocculated  by  long  treatment  with 
saline  manures.  As  no  valid  reasons  exist  for  supposing  that  the 
acid  treatment  can  break  down  large  particles  into  smaller  ones,  it  is 
concluded  that  in  carrying  out  a  mechanical  analysis  on  the  raw  soil 
many  aggregates  of  the  finest  particles  are  left  unresolved,  but  fall 
apart  when  the  humates,  which  act  as  a  weak  binding  material,  are 
removed  by  the  treatment  with  dilute  acid  followed  by  ammonia.  A 
further  action  of  the  acid  treatment  is  to  remove  all  traces  of  soluble 
salts,  which  would  otherwise  cause  fiocculation  and  interfere  with  the 
sedimentation.  It  is  only  when  dealing  with  soils  containing  a  fair 
amount  of  humus  that  there  will  be  much  difference  between  the 
results  obtained  by  the  two  methods,  but,  inasmuch  as  only  the  acid 
treatment  yields  an  exact  sorting  out  of  the  ultimate  inorganic 
particles  of  the  soil,  whereas  working  on  the  raw  soil  leaves  some  of 
the  finest  particles  still  unseparated,  the  genei'al  conclusion  is  reached 
that  the  acid  treatment  should  be  adopted  in  all  cases. 

With  the  Rothamsted  soils,  the  method  involving  a  preliminary 
treatment  with  acid  shows  the  essential  identity  of  soils  from  the  same 
experimental  field  whatever  the  manuring  has  been,  whereas  the 
analyses  made  on  the  raw  soil  give  very  different  results,  depending  on 
the  treatment  the  various  plots  have  received. 

Determinations  made  of  the  alumina,  silica,  and  ferric  oxide  in  the 
various  fractions  separated  by  mechanical  analysis  show  that  although 
the  proportion  of  alumina  increases  as  the  particles  composing  the 
fraction  become  smaller,  these  fractions  do  not  possess  any  chemical 
individuality,  but  are  determined  by  the  size  and  not  by  the  chemical 
composition  of  the  particles. 
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*112.  "The    effect   of   the   long-continued   use   of  sodium   nitrate 
on  the  constitution  of  the  soil."     By  Alfred  Daniel  Hall. 

On  reviewing  the  results  of  the  mechanical  analysis  of  Rothamsted 
soils,  it  was  observed  that  those  which  had  been  manured  with  sodium 
nitrate  every  year  gave  abnormal  results;  a  further  series  of  fifteen 
soils  was  examined  drawn  from  each  of  the  Rothamsted  fields  where 
plots  with  and  without  sodium  nitrate  occuri-ed.  In  general,  the  use 
of  sodium  nitrate  has  resulted  in  a  lower  proportion  of  "  klay  "  being 
left  in  the  surface  soil.  This  result  was  most  manifest  in  the  mangel 
field,  where  cultivation  is  frequent,  and  was  not  apparent  at  all  in  the 
grass  field,  where  the  turf  protects  the  soil  from  the  washing  action  of 
the  rain. 

The  removal  of  the  finest  particles  from  the  surface  soil  is 
attributed  to  deflocculation  induced  by  the  use  of  sodium  nitrate  and 
followed  by  the  washing  of  the  finest  particles  into  the  subsoil.  This 
hypothesis  is  confirmed  by  chemical  analysis  of  the  "  klays  "  separated 
in  the  mechanical  analysis,  by  mechanical  analysis  of  some  of  the 
subsoils,  which  were  found  to  be  richer  in  fine  particles  beneath  the 
soils  receiving  nitrate,  and  by  the  condition  of  the  same  soils  in  the 
field,  which  showed  every  evidence  of  deflocculation. 

Discussion. 

Dr.  YoELCKER  said  that  although  he  could  not  go  so  far  as  Mr.  Hall 
in  his  estimation  of  the  value  of  mechanical  as  against  chemical 
analysis  of  soil,  he  nevertheless  recognised  the  importance  of  the 
former  and  the  advance  which  had  been  made  with  regard  to  it.  It 
seemed,  however,  remarkable  in  the  first  paper  that  such  similarity  of 
composition  was  shown  in  the  different  separations  formed  by  washing 
the  soils. 

In  regard  to  the  second  paper  he  could,  from  his  own  experiments  on 
the  Woburn  soil — a  light  sandy  one  and  very  different  to  that  at 
Rothamsted — quite  bear  out  what  had  been  noticed  with  respect  to  the 
action  of  sodium  nitrate.  On  washing  the  former  soil  continuously 
with  solutions  of  this  salt,  the  finer  portions  of  soil  were  carried  down 
and  the  subsoil  after  a  time  became  quite  diffox'ent  in  texture,  form- 
ing a  consolidated  mass  through  which  tlie  water  would  not  percolate. 
ThiH  was  due,  no  doubt,  as  the  author  had  indicated,  to  the  carrying 
down  of  the  finer  particles.  In  this  respect,  great  differences  were 
noted  between  the  action  of  sodium  nitrate  and  that  of  the  sulphate 
and  other  salts  of  ammonium. 

Dr.  E.  J.  llussKLi.  pointed  out  that  what  was  really  wanted   was  a 
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knowledge  of  the  total  surface  of  the  soil  particles  to  a  depth  of  say 
six  inches  ;  mechanical  analysis  gave  very  useful  results  but  was  not 
entirely  satisfactory.  There  are  some  fundamental  objections  to  the 
method ;  small  particles  from  near  the  bottom  of  the  column  of  liquid 
are  deposited  along  with  the  larger  particles  which  take  the  same  time 
to  travel  from  the  top,  and  the  deposit  is  therefore  a  mixture.  More- 
over, a  disc-shaped  particle  will  tend  to  place  itself  broadside  on  and 
be  deposited  simultaneously  with  a  spherical  particle  of  about  the 
same  sectional  area.  Consequently,  it  cannot  be  assumed  that  the 
particles  have  even  approximately  the  same  surface,  although  under 
the  microscope  the  sediment  may  appear  to  be  fairly  homogeneous. 

Mr.  F.  J.  Lloyd  said  that  the  study  of  the  physical  nature  of  the 
soil  had  been  neglected  in  England,  whereas  the  remarkable  researches 
of  Whitney  in  America  had  shown  that  valuable  information  could  be 
derived  from  this  investigation.  He  regretted  that  the  author  had 
stated  that  the  physical  study  yielded  more  important  results  than  the 
chemical  examination,  because  in  his  opinion  the  nature  of  the  soil 
could  only  be  discovered  by  the  investigation  of  both  its  physical  and 
chemical  properties. 

Mr.  T.  S.  Dymond  pointed  out  that  the  method  employed  by  the 
author  involved  the  complete  disintegration  of  the  soil  aggregates  pro- 
duced by  years  of  cultivation.  What  information  of  value  bearing  on 
the  proper  treatment  of  cultivated  land  could  be  obtained  if  the  previous 
history  of  the  soil  were  obliterated  previous  to  analysis  1  More 
practical  knowledge  could  be  gained  by  the  rough  examination  of  the 
soil  of  a  field  with  a  spade  than  by  the  old  methods  of  mechanical 
analysis.  Would  not  this  be  still  more  true  of  the  method  now 
proposed  ? 

Dr.  LuxMORE  said  that  as  the  aim  of  mechanical  analysis  was  to 
determine  the  structure  of  the  soil  it  was  needful  in  the  first  place  to 
know  the  total  quantity  of  the  finest  materials,  which  sometimes 
formed  a  layer  over  the  coarser  particles.  If  in  addition  to  this  a 
method  could  be  derived  by  which  the  state  of  tilth  could  also  be  deter- 
mined this  would  be  a  further  advantage.  One  great  benefit  of  the 
preliminary  treatment  with  acid  lay  in  the  saving  of  time  which  it 
involved  in  a  long  and  tedious  process.  From  his  own  observations  on 
the  soils  of  Dorset  he  knew  that  the  dissolved  material  other  than 
calcium  carbonate  was  very  small  in  amount. 

Mr.  Hall,  in  reply,  said  that  he  would  not  attempt  to  consider  the 
question  raised  by  Dr.  Voelcker  and  Mr.  Lloyd  as  to  the  value  of  the 
mechanical  analysis  of  a  soil ;  the  method,  however,  aimed  at  gauging 
the  behaviour  of  a  soil  towards  water,  and  the  size  of  crops  even  in  t^his 
humid  climate  was  determined  more  by  the  amount  of  water  available 
than  by  the  soil  constituents  usually  regarded  as  plant  food.     He 
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agreed  with  Dr.  Russell  that  the  working  surface  of  the  soil  particles 
was  probably  the  factor  of  most  importance,  and  one  which  could  only 
be  imperfectly  deduced  from  the  mechanical  analysis.  He  did  not, 
however,  anticipate  that  it  would  be  possible  to  estimate  directly  the 
behaviour  of  a  soil  in  the  field  from  any  of  the  measurements  they 
could  obtain  ;  the  function  of  the  mechanical  analysis  was  rather  to 
enable  one  to  relegate  a  given  soil  to  one  or  other  of  certain  known 
types,  the  working  qualities  of  which  had  been  already  ascertained  by 
experience.  This  meant,  then,  the  accumulation  of  the  necessary 
data  for  a  number  of  soils,  and  the  first  essential  was  to  obtain  a 
method  which  was  so  far  accurate  that  it  represented  the  permanent 
and  not  the  accidental  or  temporary  features  of  the  soil. 


*113.  **  The  decomposition  of  oxalates  by  heat."  By  Alexander  Scott. 

In  spite  of  the  simple  formulae  given  to  the  oxalates,  their  de- 
composition by  heat  is  by  no  means  as  simple  as  usually  stated. 
Ordinary  precipitated  calcium  oxalate  turns  grey  on  ignition,  and  this 
change,  which  is  due  to  the  separation  of  small  quantities  of  carbon, 
occurs  even  with  the  purest  calcium  oxalate.  This  salt  gives  very 
little  carbon  dioxide  and  carbon,  but  always  a  little  of  each,  decom- 
posing practically  in  accordance  with  the  equation  usually  given, 
CaC204  =  CaC03  +  CO. 

Sodium  and  barium  oxalates  decompose  in  accordance  with  the 
following  equations  : 

TNagCaO^  =  TNagCOg -h  3C0 -I- 2C0., -h  2C, 
8BsLCp^  =  SBaCO^  +  6C0  +  COg  +  C. 

Magnesium  oxalate  gives  exactly  equal  volumes  of  carbon  dioxide 
and  monoxide  and  no  carbon,  MgC204  =  MgO  + CO -f- COg,  but  almost 
all  the  other  oxalates  tested  gave  notable  quantities  of  carbon  dioxide 
and  carbon. 


*114.  "Some  alkyl  derivatives  of  sulphur,  selenium,  and  tellurium." 
By  Alexander  Scott. 

When  hulphur  is  heated  at  180°  with  methyl  iodide,  1  atom  unites 
directly  with  3  molecules  of  the  iodide,  forming  the  di-iodideof  trimethyl- 
sulphine  iodide,  which  is  obtained  as  an  almost  black  oil,  but  after  this 
has  been  freed  from  excess  of  methyl  iodide  the  solid,  8(0113)31,12,  may 
be  obtained  by  dissolving  the  oil  in  ethyl  acetate  and  precipitating 
by  means  of  ether,  when  it  separates  in  dark  purple  scales  melting 
at  38°.  Selenium  behaves  in  an  exactly  similar  way,  the  »^o(Clf3)3l,Ij 
melting  at  39°.     To  reduce  these  to  trimethyl-sulphine  and  -^elenetiue 
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iodides,  water  is  added  to  their  solutions  in  ethyl  acetate  and  hydrogen 
sulphide  is  passed  in  until  the  liquid  is  colourless. 

As  Demargay  has  shown,  the  action  of  methyl  iodide  on  tellurium 
at  80°  gives  rise  to  tellurium  dimethyl  di-iodide,  Te(Cl{^).2l^,  but  this  is 
not  decomposed  by  heating  to  180°,  nor  does  it  give  a  compound 
corresponding  with  those  obtained  from  sulphur  and  selenium.  To 
obtain  tellurium  trimethyl  iodide,  the  di-iodide  is  dissolved  in  methyl 
iodide  and  equivalent  quantities  of  sodium  sulphite  and  sodium 
carbonate  are  added.     The  reaction  takes  place  thus : 

Te(CH3)2l2  +  CH3I  +  Na^SOg  +  H2O  =  Te(CH3)3l  +  NagSO^  +  2HI, 

the  hydrogen  iodide  being  then  neutralised  by  the  sodium  carbonate. 
The  tellurium  trimethyl  iodide  is  readily  separated  from  the  sodium 
salts  by  crystallisation. 

The  di-iodide  of  tellurium  trimethyl  iodide,  produced  by  adding 
iodine  to  the  iodide,  is  readily  obtained  in  fine  purple  scales  (m.  p.  76'5'') 
by  precipitation  of  its  solution  in  ethyl  acetate  by  means  of  ether. 

Allyl  iodide  readily  dissolves  tellurium  in  the  cold,  giving  an  orange- 
coloured  oil,  from  which  the  element  is  vei-y  readily  obtained  again. 
Ethyl  iodide  reacts  in  the  same  way  as  methyl  iodide. 

The  author  showed  several  reactions  of  tellurium  dimethyl  di-iodide 
and  its  derivatives. 

*115.  "  The  ultraviolet  absorption  spectra  of  certain  enol-keto- 
tautomerides.  Part  I.  Acetylacetone  and  ethyl  aceto- 
acetate."  By  Edward  Charles  Cyril  Baly  and  Cecil  Henry 
Desch. 

An  attempt  was  made  to  determine  the  constitution  of  the  metallic 
derivatives  of  acetylacetone  and  ethyl  acetoacetate  by  means  of  their 
ultraviolet  absorption  spectra.  The  absorption  spectra  of  alcoholic 
solutions  of  the  aluminium,  beiyllium,  and  thorium  derivatives  of 
acetylacetone  and  the  aluminium  compound  of  ethyl  acetoacetate 
were  photographed,  as  well  as  those  of  the  parent  substances.  Hartley 
and  Huntington's  method  of  experiment  was  adopted,  but  a  different 
method  of  drawing  the  curves  of  absorption  was  employed.  From  a 
consideration  of  the  absorption  curves  of  acetylacetone  and  its  metallic 
derivatives,  it  is  evident  that  the  constitution  of  these  substances  ifi 
very  similar,  as  they  all  show  a  strong  absorption  band,  the  limits  of 
which  are  very  much  the  same  in  every  case. 

Ethyl  acetoacetate,  on  the  other  hand,  shows  no  absorption  band, 
whilst  its  aluminium  derivative  shows  a  strong  band  almost  identical 
with  tboi-e  of  the  acetylacetone  group. 

These  results  appeared  at  first  to  indicate  that  acetylacetone  and  its 
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derivatives  and  the  aluminium  compound  of  ethyl  acetoacetate  had 
the  enolic  formula,  and  suggested  the  keto-formula  for  ethyl  aceto- 
acetate it&elf.  This  view  was  not  upheld  by  the  study  of  the  spectra 
of  ethyl  ethylacetoacetate,  and  its  isomeride,  ethyl  /S-ethoxycrotonate  ; 
in  both  cases,  only  continuous  absorption  was  obtained  without  any 
band  at  all.  The  band  therefore  cannot  be  characteristic  of  either  the 
enolic  or  the  keto-modification,  but  appears  to  be  due  entirely  to  the 
dynamic  isomerism  between  the  two  forms.  Experiments  were  made 
to  test  this  by  observing  the  action  of  sodium  hydroxide  or  hydro- 
chloric acid,  which  should  materially  alter  either  the  size  or  the  per- 
sistence of  the  absorption  band  ;  the  former  reagent  should  increase  it, 
and  the  latter  decrease  it  owing  to  their  accelerating  and  retarding 
influence  respectively  on  the  dynamic  isomerism.  It  was  found  that 
a  very  small  amount  (i  equivalent)  of  sodium  hydroxide  produced  a 
band  in  the  absorption  spectrum  of  ethyl  acetoacetate,  this  band  being 
increased  by  the  addition  of  more  alkali  until  with  excess  it  was  larger 
and  more  persistent  than  that  given  by  the  aluminium  derivative. 
Hydrochloric  acid  was  found  to  have  a  marked  action  in  decreasing 
the  absorption  of  ethyl  acetoacetate  ;  its  action  was  better  observed 
in  the  case  of  ethyl  y8-aminocrotonate,  when  it  was  found  that  the 
absorption  band  was  decreased  more  and  more  by  repeated  addition  of 
small  quantities  of  the  acid. 

The  conclusion  is  therefore  drawn  that  with  acetylacetone,  ethyl 
acetoacetate,  and  their  metallic  derivatives,  a  state  of  dynamic  isomer- 
ism exists  in  the  solution  ;  that  the  presence  of  the  band  in  their 
absorption  spectra  is  due  to  this  isomerism,  and  that  its  persistence 
is  a  measure  of  the  number  of  molecules  in  the  state  of  vibration. 
It  would  thus  appear  that  the  absorption  band  is  a  method  of 
measuring  the  amount  of  reaction  taking  place  between  two  isomeric 
substances  which  are  in  equilibrium. 

*116.  **  The  action  of  acetyl  chloride  on  the  sodium  salt  of  diacetyl- 
acetone  and  the  constitution  of  pyrone  compounds."  By 
John  Norman  Collie. 

The  action  of  acetyl  chloride  on  the  sodium  salt  of  diacetylacetone 
was  investigated  with  the  object  of  determining  whether  the  introduc- 
tion of  two  acetyl  groups  into  dimethylpyrone  would  destroy  its 
property  of  forming  salts  with  acids. 

As  a  reHult  of  the  action  of  acetyl  chloride  dissolved  in  chloroform 
on  the  sodium  salt,  a  compound  melting  at  124'^  was  obtained,  which 
was  undoubtedly  diacetyldimethylpyrone(compare  Thomas  and  Lef6vre, 
Hull.  >Soc.  chirti.,  1888,  50,  11)3 — 194).  On  repeating  this  operation, 
the  chief  substance  produced  melted  at  954",  whilst  in  another  experi- 
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ment,  in  which  the  substances  were  allowed  to  react  at  the  tempera- 
ture of  a  freezing  mixture,  a  compound  melting  at  75°  was  obtained. 

These  three  substances  were  isomeric,  having  the  formula  C^jH^jO^, 
and  were  produced  according  to  the  equations  : 

C.HgOg   +    2NaOH   =    C^HgOgXag   +    H2O. 
C^HgOgNag  '+    2C2H3OCI   =   C.H602(C2H30)2    +    2NaCl   +    HgO. 

(1)  Diacetyldimethylpyrone  gave  no  coloration  with  ferric  chloride, 
and  could  be  sublimed;  when  boiled  with  barium  hydroxide  solution, 
a  yellow  barium  salt  was  produced,  which  dissolved  in  dilute  hydro- 
chloric acid  and  gave  a  deep  red  coloration  with  ferric  salts.  Bromine 
was  not  decolorised  by  it.  The  original  substance  was  totally  devoid 
of  any  basic  properties,  and  gave  neither  a  hydrochloride  nor  a  platini- 
chloride. 

(2)  The  compound  melting  at  95°  gave  a  purple  coloration  with 
ferric  chloride  solution,  and  the  oreinol  reaction  with  chloroform  and 
caustic  soda.  When  heated  with  80  per  cent,  sulphuric  acid,  acetic 
acid  and  oreinol  were  obtained  ;  it  gave,  with  bromine,  a  monobromo- 
deiivative,  (Cj^Hj^O^Br)  (m.  p.  79°),  and,  with  acetic  anhydride,  a  mono- 
acetyl  derivative,  CjjHjj(C2H30)04  (m.  p.  75°).  It  dissolves  in  aqueou.s 
soda  with  a  yellow  colour,  and,  after  boiling,  can  be  reprecipitated  un- 
changed on  the  addition  of  an  acid  ;  it  is,  therefore,  diacetylorcinol, 

(3)  The  third  substance  (m.  p.  75°)  also  gave  a  purple-red  coloration 
with  ferric  chloride  ;  it  decolorised  a  solution  of  bromine  in  the  cold, 
and,  after  heating  for  some  time,  gave  the  oreinol  reaction  with  caustic 
soda  and  chloroform,  but,  on  warming  with  this  alkali,  it  also  was 
transformed  into  the  compound  melting  at  94°,  whilst  with  hydro- 
chloric acid  it  changed  into  diacetyldimethylpyrone  (ra.  p.  124°). 
These  curious  transformations  receive  scanty  explanation  from  the 
accepted  molecular  constitution  of  dimethylpyrone,  and  formulae  for 
pyrone  and  its  derivatives  were  brought  forward  with  the  view  of 
explaining  the  foregoing  transformation. 


*117.  "Our  present   knowledge  of  the  chemistry   of  indigo."    By 
William  Popplewell  Bloxam. 

As  the  determination  of  the  maximum  amount  of  indigo  obtainable 
at  each  successive  stage  of  its  preparation  ("  mahai ")  and  of  the  quan- 
tity present  in  the  leaf  of  the  green  plant  depends  on  the  purity  of  the 
indigotin  employed  as  a  standard,  the  author  has  estimated  the  per- 
centage of  nitrogen  in  the  best  specimens  procurable,  and  has  thus 
found  that  they  contain  only  about  90  per  cent,  of  indigotin. 

Since  the  pure  substances  could  not   be  prepared  by  the  action  of 
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solvents  on  cake  indigo  or  the  j-jLthetical  product,  the  crude  indigo 
was  sublimed  under  diminished  pressure,  and  in  this  way  a  well 
crystallised  product  was  readily  obtained  which  gave  the  percentage 
of  nitrogen  required  for  indigotin. 

This  pure  material  wheu  sulphonated  and  subjected  to  analysis  by 
the  permanganate  method  was  found  to  give  values  ranging  up  to 
300  per  cent,  of  the  weight  of  substance  taken.  As  this  method  is 
used  in  ordinary  technical  analyses  of  indigo,  this  result  explained  the 
extraordinary  variations  observed  in  the  published  values  given  for 
cake  indigo  and  the  products  obtained  during  the  successive  stages  of 
the  manufacture  ("  mahai"). 

It  has  also  been  found  that  the  red  substance  occurring  in  the  cake 
obtained  from  plant-indigo  and  known  as  "  indirubin  "  or  indigo-red, 
is  not,  as  stated,  a  derivative  of  indigo,  as  it  contains  no  nitrogen. 
This  material,  which  may  consist  of  a  mixture  of  compounds,  will  be 
further  investigated. 


118.  "  A^  =  ^-Dihydrobenzene."     By  Arthur  William  Crossley. 

Dibromotetrahydrobenzene,  prepared  by  Baeyer's  method  {Annalen, 
1894,  278,  88),  is  a  colourless,  highly  refractive  liquid,  boiling  at 
116 — 117°/29  mm.  When  treated  with  concentrated  alcoholic 
potassium  hydroxide,  it  yields  a  small  quantity  of  A^  •  ^-dihydro- 
benzene,  but  principally  the  ethyl  ether,  CgH9*0*C2H5,  of  hydroxytetra- 
hydrohenzene  as  a  colourless  liquid  boiling  at  155°,  and  possessing  a 
pungent  odour  of  peppermint. 

Quinoline  removes  two  molecules  of  hydrogen  bromide  from  di- 
bromotetrahydrobenzene, giving  A^  •  "-dihydrobenzene,  which  boils  at 
81*5 — 82°/767  mm.,  and,  like  the  dihydrobenzene  obtained  from 
dihydroresorcin  (Crossley  and  Haas,  Trans.,  1903,  83,  494),  is 
characterised  by  only  adding  on  two  atoms  of  bromine  to  form 
1  :  i-dibromo-A^-tetrahydrobenzene  melting  at  104*5°,  and  decomposing 
with  evolution  of  hydrogen  bromide  at  170°.  That  this  substance  is 
in  reality  a  dibromotetrahydrobenzene  is  proved  by  the  fact  that  on 
treatment  with  quinoline  it  loses  two  molecules  of  hydrogen  bromide 
with  formation  of  benzene. 


119.  "  The  absorption  spectrum  of  ;;-nitrosodimethylaniline."     By 
Walter  Noel  Hartley. 

It  WM  pointed  out  th&t  the  usual  formula  assigned  to  benzoquinone 
is  leM  consistent  with  its  cliemical  properties  as  an  oxidiser  than  the 
peroxide  formula  and  that  un  unreduced  benzene  ring  is  in  accord  with 
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the  optical  properties  of  the  substance,  since  its  spectrum  exhibits 
powerful  absorption  bands.  The  usual  formula,  on  the  other  hand, 
contains  the  partially  reduced  carbon  riog  present  in  hydroaromatic 
substances,  and  the  spectra  of  these  are  characterised  by  an  absence 
of  absorption  bands.  The  absorption  bands  in  the  ultra-violet  are 
always  associated  with  the  production  of  colours,  even  when  the  sub- 
stance examined  shows  no  visible  colour,  and  such  substances  are 
in  reality  chromogeos  (Trans.,  1887,  51,  154 — 202).  Nitroso-com- 
pounds  of  the  aromatic  series  have  a  powerful  and  extensive 
selective  absorption  in  the  ultra-violet,  and  it  was  thought  possible 
to  draw  a  distinction  between  these  and  the  closely  related  oximes. 

The  foUowiog  conclusions  were  deduced  :  1.  The  absorption  caused 
by  jo-nitrosodimethylaniline  at  the  less  refrangible  end  extends  into 
the  infra-red,  and  at  the  more  refrangible  far  into  the  ultra-violet. 
The  transmitted  rays  are  thus  restricted  to  a  band  of  yellow  and 
green  light  bordered  on  either  side  by  a  band  of  intense  absorption. 

2.  There  appears  to  be  a  decided  difference  in  constitution  as 
judged  by  their  spectra  between  jo-nitrosophenol  or  quinoneoxime 
and  jonitrosodimethylaniline  which  cannot  be  accounted  for  by  a 
substitution  of  hydroxyl  for  the  group  N(CH3)2. 

3.  The  alkjl  substituted  phenols  and  anilines  absorb  varying  quan- 
tities of  the  ultra-violet,  the  absorption  not  extending  into  the  visible 
spectrum,  but  the  introduction  of  the  NO,  as  distinguished  from  the 
NOH  group,  extends  the  absorption  far  into  the  coloured  rays.  This 
appears  to  be  a  characteristic  effect  of  the  nitrosyl  group  in  conjunc- 
tion with  the  benzene  ring. 

4.  Although  the  absorption  of  rays  in  the  blue  and  violet  by 
^nitrosodimethylaniline  is  strong,  there  is  at  a  certain  dilution  a 
transmission  of  the  greater  part  of  the  ultra-violet. 

This  explains  the  action  of  Wood's  screen,  which  cuts  off  the  visible 
rays  while  it  transmits  some  of  the  ultra-violet.  On  testing  the  solu- 
tions of  j9-nitrosodimethylaniline,  it  was  found  that  some  red  rays  were 
still  transmitted,  but  it  is  quite  possible  to  adjust  the  thickness  of  the 
solutions  so  that  with  a  quartz  lens  and  electric  light  what  appears 
to  be  perfect  darkness  cauf^es  the  fluorescence  of  uranium  nitrate  and 
barium  platinocyanide.  The  appearance  of  the  crystals  was  brightest 
when  some  obscure  or  feeble  blue  rays  were  transmitted. 

From  a  consideration  of  the  facts  referred  to  in  connection  with 
conclusion  3,  and  the  previous  observations  on  benzoquinone  and  its 
oxime,  dioxime,  chloroimide,  and  dichloroimide,  it  appears  to  be  not 
improbable  that  a  solution  of  j9-nitrosophenol  is  a  mixture  of  two 
tautomeric  forms,  the  one  a  phenol  and  the  other  an  oxime. 
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120.  "The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  VI.  The  relationship  between  solution- 
volume  and  rotation  of  the  dialkyl  and  potassium  alkyl  tartrates 
in  aqueous  solution."     By  Thomas  Stewart  Patterson. 

Values  for  the  molecular  solution-volumes  of  dimethyl-,  diethyl-,  di- 
w-propyl,  potassium  methyl-,  potassium  etbyl-,  and  potassium  n-propyl- 
tartrates  are  given,  and  the  changes  of  volume  due  to  solution  in]water 
compared  with  the  corresponding  changes  in  rotation.  It  is  shown  that 
in  both  series  a  contraction  of  1  c.c.  per  gram-molecule  produces  the 
greatest  change  of  rotation  in  the  methyl  and  the  least  change  of  rota- 
tion in  the  n-propyl  ester,  and  that  the  perplexing  rotation  changes  of 
these  compounds,  due  to  solution  in  water,  can  at  least  be  brought 
into  harmony  when  a  causal  connection  between  solution-volume  and 
rotation  is  assumed. 


121.  "  The  constitution  of  hydrastinine."    James  Johnston  Dobbie 
and  Charles  Kenneth  Tinkler. 

The  study  of  the  absorption  spectra  of  hydrastinine,  Cj^H^gOgN,  has 
yielded  results  precisely  similar  to  those  obtained  with  cotarnine 
{Trans.,  1903,  83,  598). 

Solutions  of  hydrastinine  in  ether  or  chloroform  are,  like  the  solid 
substance,  colourless,  and  their  absorption  spectra  are  practically 
identical  with  the  spectra  of  hydrohydrastinine,  a  compound  which  is 
generally  considered  to  have  the  constitution  represented  by  formula  I. 
From  this,  it  is  argued  that  the  carbinol  formula  II,  which  represents 
hydrastinine  as  dift'ering  from  hydrohydrastinine  only  in  the  replace- 
ment of  an  atom  of  hydrogen  by  a  hydroxyl  group,  should  be  preferred 
to  the  open-chain  or  aidehydic  formula  of  Koser,  which  would  leave  the 
agreement  between  the  absorption  spectra  of  the  two  substances 
entirely  unexplained. 

I.  II. 

Ilydrohydrastiuine.  Hydrastinine 

(carbinol  form). 

On  the  other  hand,  the  aqueous  or  alcoholic  solutions  of  hydrastinine, 
which  are  yellow  and  fluorescent,  give  spectra  which  agree  with  those 
of  the  hydrastinine  salts.  It  would  therefore  appear  that,  under  the 
influence  of  these  solvents,  hydrastinine  changes  from  the  carbinol^to 
the  ammonium  base,  the  iiydroxyi  group  shittiug  from  the  carbon  atom 
to  the  nitrogen  and  forming  the  complex  ]>N(Uii3)«01I. 
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The  spectra  of  the  colourless  solutions  agree  closely  with  those  of 
the  corresponding  solutions  of  cotarnine.  The  spectra  of  the  coloufed 
solutions  possess  three  absorption  bands  corresponding  in  position 
with  two  bands  in  the  cotarnine  spectra. 

All  the  hydrastinine  derivatives  examined  give  spectra  which  are 
identical  or  nearly  so  with  those  of  hydrohydrastinine  or  of  the 
hydrastinine  salts. 

Alcohol  imparts  a  yellow  colour  to  an  ethereal  solution  of  hydrastin- 
ine, the  depth  of  colour  increasing  as  the  proportion  of  alcohol  to  ether 
is  increased.  An  examination  of  the  spectra  of  such  solutions  shows 
that  as  alcohol  is  gradually  added  the  carbinol  form  changes  into 
the  ammonium  base  form.  The  opposite  change  is  brought  about  by 
the  addition  of  alkalis  to  the  yellow  solution  of  hydrastinine  compounds, 
the  disappearance  of  the  fluorescence  marking  the  complete  conversion 
of  the  ammonium  base  form  into  the  carbinol  form. 


122.  "  The   influence  of  moist  alcohol  and  ethyl    chloride  on  the 

boiling  point  of  chloroform."     By  John  Wade    and   Horace 
Finnemore. 

Chloroform,  when  made  from  alcohol,  contains  a  small  quantity  of 
ethyl  chloride,  the  absence  of  which  from  chloroform  made  from  acetone 
detracts  from  its  efficiency  as  an  auajsthetic.  The  ethyl  chloride  de- 
presses the  boiling  point  of  the  chloroform  ;  it  was  partially  isolated 
by  fractionation  through  a  Young's  evaporator  column,  and  was 
identified  by  conversion  into  silver  propionate. 

Incidentally,  the  authors  have  isolated  binary  mixtures  of  chloro- 
form and  alcohol,  and^  chloroform  and  water,  and  a  ternary  mixture 
of  chloroform,  alcohol,  and  water,  all  of  minimum  boiling  point.  The 
first  binary  mixture  boils  at  594°/760  mm.,  has  a  sp.  gr.  1*4125  at 
15°/15°,  and  contains  7  per  cent,  of  alcohol.  The  second  binary 
mixture  boils  at  56"l°/760  mm.,  and  contains  about  1  per  cent,  of 
water.  The  ternary  mixture  boils  at  55*5°/760  mm.,  and  contains 
4  per  cent,  of  alcohol  and  about  3  5  per  cent,  of  water.  The  water  in 
both  these  mixtui'es  separates  at  once  from  the  distillate. 

123.  "  Limonene  nitrosocyanides."    By  William  Augustus  Tilden 

and  Frederick  Peacock  Leach. 

The  nitrosocyanide  referred  to  {Proc,  1902,  18,  163)  by  Tilden  and 
Burrows  as  a  liquid  is  found  to  be  a  crystalline,  optically  active  solid, 
m.  p.  90 — 91°,  and  [ajo  -f  165°;  it  yields  a  benzoyl  derivative,  which 
crystallises  in  shining  plates  melting  at  107°.     The  nitrosocyanide  has 
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a  monomolecular  structure,  CjoH^gNO'CN,  and,  the  formula  for  limonene 
having  been  recently  established  by  Perkin,  the  nitrosocyanide  must 
be  represented  as  follows  : 


CN        ^  ^  a 

This  compound  is  obtained  by  digesting  limonene  ^-nitrosochloride 
with  potassium  cyanide.  It  is  also  the  chief  product  of  the  same 
treatment  of  the  mixed  a-  and  )8-nitrosochlorides.  It  has  not  yet  been 
obtained  from  pure  a-nitrosochloride,  which  yields  a  viscid  product, 
but  from  the  latter  a  benzoyl  compound  is  obtained,  which  is  identical 
with  the  benzoyl  derivative  of  the  ;8-nitrosocyanide.  The  investigation 
will  be  continued. 


124.     "  Photochemically  active  chlorine.  II.   A  preliminary  notice." 
By  Charles  Hutchins  Surgess  and  David  Leonard  Chapman. 

A  considerable  number  of  experiments  have  now  been  performed 
with  the  purpose  of  discovering  the  conditions  under  which  the  activity 
of  chlorine  gas  or  its  solution  is  induced  and  destroyed  (this  vol.,  p.  52), 
the  following  being  a  brief  summary  of  some  of  the  results  obtained  : 

(1)  Active  chlorine  is  formed  by  the  action  of  light  or  heat  on  in- 
active chlorine.  (2)  Moist  chlorine,  when  heated  to  the  boiling  point 
of  water  and  then  cooled  to  the  ordinary  temperature,  is  rendered 
almost  as  active  as  by  the  action  of  light.  (3)  By  the  passage  of  the 
electric  discharge  through  inactive  chlorine  (compare  J.  W.  Mellor, 
this  vol.,  p.  140). 

It  has  also  been  shown  that  freshly  prepared  electrolytic  gas  and 
chlorine  are  almost  at  their  maximum  activity,  and  in  measuring  the 
activity  of  either  of  these  gases  it  is  very  necessary  to  make  sure  that 
the  chlorine  contained  in  the  control  actioometer  is  inactive. 

It  has  now  been  observed  that  aqueous  solutions  of  certain  acids 
and  salts  are  more  effective  in  removing  the  activity  than  pure  water. 

An  active  solution  of  chlorine  in  water  can  be  prepared  either  by 
leaving  the  liquid  in  contact  with  active  chlorine  or  by  heating  aqueous 
solutions  of  chlorine. 

Only  a  very  small  fraction  of  the  activity  is  removed  by  pumping 
the  chlorine  out  of  an  active  solution  under  diminished  pressure,  and 
when  an  active  solution  is  distilled  in  a  vacuum  both  the  distillate 
and  the  residual  liquid  are  active.  Aqueous  solutions  of  chlorides 
through  which  ozone  has  been  passed  are  more  active  than  solutions 
of  the  same  strength  which  have  not  been  thus  treated. 

The  residual  liquid  remaining  after  removing  the  chlorine   under 
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diminished  pressure,  when  treated  successively  with  potassium  iodide 
and  ^/lO  thiosulphate,  still  retains  a  large  proportion  of  its  activity. 

The  condition  of  the  moist  chlorine  having  been  found  to  be  the 
cause  of  the  induction  period,  experiments  were  made  for  the  purpose 
of  deciding  whether  this  phenomenon  ia  due  to  the  formation  of  a 
compound  of  the  type  Clg.HgO,  which  is  subsequently  destroyed  by 
hydrogen  with  the  formation  of  hydrochloric  acid.  Comparative 
measurements  of  the  induction  period  and  of  the  rate  of  formation  of 
hydrochloric  acid  after  the  induction  period  were  made,  and  on 
applying  the  law  of  mass  action  to  the  results  it  was  seen  that  if 
the  foregoing  assumption  is  correct  then  at  least  one-half  of  the 
chlorine  in  the  actinometer  must  have  been  converted  into  the  com- 
pound ClgiHgO  before  hydrochloric  acid  began  to  be  formed  in  appre- 
ciable quantity,  a  result  which  is  obviously  absurd. 

The  conditions  of  formation  of  active  chlorine  precisely  correspond 
with  those  which  are  known  to  be  necessary  for  the  substitution  of 
hydrogen  in  the  side  chain  of  a  benzene  compound. 

125.  "  Additive  compounds  of  anhydrous  magnesium  bromide  with 
organic  oxygen  and  nitrogen  compounds."  By  John  Joseph 
Sudborough,  Harold  Hibbert,  and  Stanley  H.  Beard. 

CH2-C(OEt)(OMgBr)-CH2 
In  attempting  to  prepare  iH^.C(0Et)(0MgBr)-CH2  ^7  the  action  of 

a  dry  ethereal  solution  of  ethylene  dibromide  on  ethyl  succinate  in  the 
presence  of  dry  magnesium,  an  additive  compound  of  magnesium 
bromide  and  ethyl  succinate  was  obtained.  This  is  an  extremely 
hygroscopic,  crystalline  solid  which  may  readily  be  prepared  by 
the  direct  union  of  its  components  ;  it  has  the  composition 
(CH2-C02Et)2,MgBr2. 

Additive  products  of  other  organic  oxygen  compounds,  such  as 
ether,  amyl  ether,  benzaldehyde,  cinnamaldehyde,  benzophenone, 
pyruvic  acid,  and  ethyl  beuzoate,  have  been  obtained.  Amines  and 
nitrites  appear  to  be  capable  of  forming  similar  additive  compounds, 
whereas  hydrocarbons  are  not. 

The  compounds  are  all  extremely  hygroscopic  and  diflBcult  to  obtain 
quite  pure. 


126.     *'  Differentiation  of  primary,  secondary,  and  tertiary  amines. 

A  preliminary   note."        By   John  Joseph  Sudborough  and 

Harold  Hibbert. 
L.  Meunier  {Compt.  rend.,  1903,  136,  758)  has  shown  that  primary 
and  secondary  amines  react  with  magnesium  methyl  iodide  in  ethereal 
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solution  according  to  the  equations  RNHg  +  CH3*MgI  =  RNH'MgI  + 
CH4  and  RR'NH  +  CH3-MgI  =  RR'N'Mgl  +  CH^. 

It  is  now  shown  that  with  primary  amines  and  a  solution  of 
magnesium  methyl  iodide,  in  amyl  ether  the  reaction  proceeds  quan- 
titatively in  the  cold,  as  stated  by  Meunier,  but  that  when  the  solu- 
tion is  heated  a  second  molecule  of  methane  is  set  free,  presumably 
according  to  the  equation  RNH-MgI-|- CH3-MgI  =  RN(Mg  1)2 -l-CH^. 

When  a  secondary  amine  is  used,  only  one  molecule  of  methane  is 
evolved  for  each  gram-molecule  of  the  compound,  even  on  heating. 

Tertiary  amines  do  not  evolve  any  gas  when  mixed  with  Grignard's 
reagent. 

The  compounds  examined  so  far  have  been  jo-toluidine,  /3-naphthyl- 
amine,  diphenylamine,  carbazole,  and  dimethylaniline.  It  is  the 
intention  of  the  authors  to  extend  the  work,  and  on  these  reactions 
to  base  methods  for  the  characterisation  of  amino-  and  imino-groups 
and  for  the  estimation  of  the  amounts  of  primary,  secondary,  and  ter- 
tiary amine  in  a  mixture. 


127.  "  Influence  of  radium  radiations  on  labile  stereoisomerides."  By^ 
John  Joseph  Sudborough. 

The  relative  effects  of  exposing  labile  stereoisomerides  to  sunlight 
and  to  radium  radiations  have  been  examined.  The  substances  used 
were  a^^o-cinnamic,  a-bromo-«/^o-cinnamic,  and  /3-bromo-a^/o-cinnamic 
acid?. 

It  has  been  already  shown  (Trans.,  1903,  83,  685,  1166)  that  these 
acids  are  transformed  to  a  large  extent  into  the  more  stable  isomerides 
by  the  action  of  light  or  heat. 

Prolonged  exposure  in  the  dark  to  the  rays  from  pure  radium  brom- 
ide (1  mg.)  does  not  affect  the  melting  points  of  the  acids. 

The  three  acids,  melting  respectively  at  68°,  120 — 121°,  and 
159^ — 160°,  were  exposed  to  the  radiations  during  a  period  of  four 
months :  at  the  end  of  this  time  no  change  in  appearance  and 
practically  no  alteration  in  melting  point  could  be  detected  ; 
the  melting  points  found  were  68°,  118—121°,  and  158—160°. 
Specimens  of  the  same  acids  were  exposed  to  sunlight  on  March  17th, 
and  by  April  7th  the  melting  points  were  coosiderably  affected.  The 
a//o-cinnamic  acid  then  began  to  melt  at  60°,  the  u-bromo-»Z/o-acid  at 
100°,  and  the  /3  bromo-aWoacid  at  145°.  On  June  13th,  the  aWo-cinnamic 
acid  began  to  melt  at  60°  and  was  nearly  completely  fused  by  120°, 
although  a  small  amount  of  solid  still  remained  at  145°.  The  a-bromo- 
rt//o-acid  began  to  melt  at  90°  and  wiis  completely  fused  at  105°  ;  the 
fi-alloBLcid  began  to  melt  at  120°  and  was  completely  fused  at  135°, 


167 

thus  indicating  that  the  three  aZ^o-acids  are  transformed  into  the  stable 
isomerides  more  readily  under  the  influence  of  light  than  by  prolonged 
exposure  to  radium  radiations. 

128.  "Notes  on  analytical  chemistry."     By  Gilbert  Thomas  Morgan. 

I.  The  Separation  of  Arsenic  by  Distillation  in  Hydrogen  Chloride. 
— A  modification  of  Piloty  and  Stock's  apparatus  {Ber.,  1897,  30, 
1649)  was  described  in  which  the  mixed  sulphides  of  arsenic  and 
antimony  were  distilled  in  a  current  of  hydrogen  chloride,  so  that  the 
vapours  did  not  come  into  contact  with  organic  matter  until  after 
passing  through  a  cooled  aqueous  solution  of  hydrogen  sulphide. 

In  dealicg  with  a  mixture  containing  arsenic  in  the  two  states  of 
oxidation,  the  distillation  was  first  carried  out  in  hydrogen  chloride, 
when  the  arsenious  sulphide  precipitated  in  the  receiver  represented 
the  tervalent  arsenic.  On  repeating  the  distillation  of  the  residual 
liquid  in  a  current  of  hydrogen  chloride  mixed  with  hydrogen 
sulphide  a  second  precipitation  of  arsenious  sulphide  was  obtained,  this 
being  derived  from  the  arsenic  originally  present  in  the  quinquevalent 
condition. 

II.  Tk9  Estimation  of  Carbon  by  Oxidation  with  Chromic  Acid. — 
Phosphoric  acid  was  substituted  for  sulphuric  or  hydrochloric  acid 
in  the  gravimetric  estimation  of  carbon  dioxide  in  native  carbonates, 
and  when  these  substances  contained  organic  matter,  chromic  acid 
was  subsequently  added  to  the  contents  of  the  distilling  flask  and  the 
operation  repeated,  the  second  increase  in  weight  of  the  tared  absorp- 
tion tube  being  due  to  the  oxidation  of  the  organic  carbon. 

The  mixture  of  chromic  and  phosphoric  acids  was  also  used  in 
estimating  the  total  carbon  in  cast  iron  and  ferromanganese,  the 
employment  of  a  non-volatile  acid  instead  of  sulphuric  acid  obviating 
the  risk  of  carrying  over  acid  fumes  into  the  weighed  absorption 
tube. 


129.  ''  Nitrogen  chlorides  containing  two  halogen  atoms  attached 
to  the  nitrogen."     By  Frederick  Daniel  Chattaway. 

Very  few  substituted  nitrogen  chlorides  containing  two  halogen 
atoms  attached  to  a  single  nitrogen  a£om  have  been  prepared,  the  best 
known  being  those  derived  from  the  primary  alkylamines. 

Stable,  well-crystallised  compounds  having  the  general  formula 
RSOg'NClo  are  yielded  by  all  the  sulphonamides,  and  a  few  have 
already  been  described  by  Kastle,  Reiser,  and  Bradley  [Ainer.  Chem. 
J.,  1896,  18,  491). 
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They  are  most  easily  prepared  by  dissolving  the  sulphouamides  in  a 
solution  of  bleaching  powder  and  adding  acetic  acid,  when  they  sepa- 
rate as  crystalline  solids. 

The  dichloroaminosulphonamides  are  not  easily  hydrolysed  even  by 
boiling  with  water  ;  they  dissolve  in  caustic  alkalis,  apparently  yielding 
salts  of  the  monochlorosulphonamides,  which  can  be  recrystallised 
from  water.  With  hydrochloric  acid,  hydriodic  acid,  or  alcohol,  they 
react  vigorously,  the  sulphonamides  are  regenerated,  and  chlorine, 
iodine,  or  ethyl  hypochlorite  is  liberated.  On  heating  rapidly,  the 
dichlorosulphonamides  decompose  with  slight  explosion,  whilst  the 
tetrachlorodisulphonamides  explode  with  great  violence.  This  beha- 
viour is  noteworthy,  as  the  latter  compounds  are  the  only  substituted 
nitrogen  chlorides  yet  prepared  which  detonate  in  a  way  resembling 
the  explosion  of  nitrogen  chloride  itself. 

These  compounds,  as  well  as  the  chlorosulphonalkylamides  and  the 
corresponding  bromine  derivatives,  are  being  further  studied,  as  they 
are  very  reactive  and  promise  to  be  of  considerable  value  in  organic 
synthesis.  Moreover,  the  dichlorosulphonamides  are  so  easily  pre- 
pared, crystallised,  and  analysed  that  they  may  prove  of  considerable 
use  in  the  investigation  of  sulphonic  acids. 

The  following  compounds  were  described  : 

Benzenesulphondichloroamide,  CgH5'S02*NCl2,  colourless  plates, 
m.  p.  76°;  j»-toluenesulphondichloroamide,  CH3*C^;H^*S0.2*NOl2,  long, 
four-sided  prisms,  m.  p.  83°  (Kastle,  Keiser,  and  Bradley,  loc.  cit.)  ; 
o-toluenesulphondichloroamide,  CH3*CgH4*SO<,'NCl2,  colourless  plates, 
m.  p.  33°;  TTi-nitrobenzenesulphondichlorodiamide,  NOj'CgH^'SOg'NClj, 
faintly  yellow,  six-sided  plates,  m.  p.  121°;  o-nitrotoluene-/i-sulphon- 
dichloroamide,  CH3-C6H3(N02)-S02-NCl2  (1:2:  4),  pale  yellow,  four- 
sided  prisms,  m,  p.  101°;  benzene-m-disulphontetrachloroamide, 
CgH4(S02*NC]2)2.  colourless  rhombs,  m.  p.  128°;  naphthalene-1- 
sulphondichloroamide,  CioH7'S02*NCl2,  pale  yellow  plates,  m.  p.  91°  ; 
naphthalene-2-8ulphondichloroamide,  colourless  plates,  m.  p.  68° ;  naph- 
thalene-2  :  T-disulphontetrachloroamide,  CioHg(S02'NCl2)2,  clusters  of 
colourless  pyramids,  m.  p.  165°;  anthraquinone-2-sulphondichloro- 
amide,  Ci4H702-S02-NCl2,  yellow  plates,  m.  p.  177°. 


130.  "  Sttlphonphenylchloroamides    and    sulphontolylchloroamides." 
By  Frederick  Daniel  Chattaway. 

In  a  paper  on  the  action  of  sodium  hypochlorite  on  the  aromatic 
suIphonamideH,  Kaper,  Thomson,  and  Cohen  {I'rans.,  1904,  85,  371) 
Btatt!  that  tht-y  were  unable  to  obtain  benzenesulphonphenylchloro- 
amide,  which  was  too  unstable  to  be  isoluted  in  u  pure  state.     This 
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and  other  similar  compounds  can,  however,  easily  be  obtained  if  pre- 
cautions are  taken  to  avoid  the  presence  of  catalytic  agents  which 
bring  about  transformation.  They  are  well-crystallised,  comparatively 
stable  substances,  and  show  the  characteristic  behaviour  of  chloro- 
amino-derivatives.  The  method  of  preparation  and  the  properties  of 
benzenesulphonphenylchloroamide  and  of  a  number  of  similar  com- 
pounds were  described. 

131.  "  Stereoisomeric    glucoses   and    the    hydrolysis   of    glucosidie 
acetates."  By  Edward  Frankland  Armstrong  and  Paul  Seidelin  Arup. 

The  results  obtained  on  hydrolysing  several  of  the  glucosidie  ace- 
tates by  alkali  were  described  and  discussed  in  the  light  of  the  evidence 
recently  ,  brought  forward  regarding  the  stereoisomeric  glucoses.  It 
was  shown  that  the  acetyl  groups  are  removed  with  unequal  readiness 
from  the  penta-acetates  of  glucose  and  galactose  and  from  sucrose  octo- 
acetate,  and  with  equal  readiness  from  the  tetra-acetates  of  the  methyl- 
glucosides  and  galactosides.  Kreman's  observation  (Monatsh.,  1902, 
23,  479)  that  the  two  isomeric  penta-acetates  of  glucose  are  hydrolysed 
at  equal  rates  is  confirmed. 

132.  "  The  colouring  matter    of  the  flowers  of  Butea  frondosa." 

By  Arthur  George  Perkin. 

In  a  former  communication  (J.  J.  Hummel  and  A.  G.  Perkin,  Froc., 
1903,  19,  134),  it  was  considered  probable  that  butein  from  Butea 
frondosa  exists  in  a  colourless,  as  well  as  in  a  yellow  form.  These 
modifications  are,  however,  distinct  substances.  The  colourless  com- 
pound now  termed  butin,  Cj^H^gO^,  crystallising  from  alcohol  in 
colourless  needles  and  from  dilute  alcohol  in  pale  yellow  needles  with 
IHgO,  melts  at  224—226°.  The  triacetyl  compound,  Ci5H905{C2H30)3, 
forms  colourless  leaflets  (m.  p.  123 — 125°),  and  the  benzoyl  compound, 
0^511905(071150)3,  colourless  needles  (m.  p.  155 — 157°).  On  fusion 
with  caustic  alkali,  butin  gives  resorcinol  and  protocatechuic  acid, 
and  at  a  lower  temperature  resacetophenone  is  also  formed.  By 
methylation,  two  isomeric  methyl  ethers,  Cj5H90.,(OC  113)3,  *^® 
produced:  (a)  yellow  leaflets  (m.  p.  156 — 158°)  containing  a  fi-ee 
hydroxy  1  group,  and  (b)  almost  colourless,  flat  needles  (m.  p. 
119—121°). 

Butein,  OjjHjgOj,  orange-yellow  needles  (m.  p.  213 — 215°),  crystal- 
lises from  dilute  alcohol  with  IHgO;  it  is  obtained  in  small  quantity 
together  with  butin  from  the  plant,  and  can  be  prepared  from  butin 
by  the  action  of  hot  dilute  caustic  alkali  or  alcoholic  potassium  ace- 
tate;  acetylbutein,  01511805(021130)4,  forms 'pale  yellow  needles  (m.  p 
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129 — 131°).  On  fusion  with  alkali,  butein  gives  the  same  decom- 
position products  as  butin,  and  on  methylation  the  same  twotrimethyl 
ethers,  (a)  m.  p.  156—158°,  and  (b)  m.  p.  119—121°. 

When  digested  with  boiling  dilute  alcoholic  sulphuric  acid,  butein  is 
partially  reconverted  into  butin,  and  by  digesting  the  trimethyl  com- 
pound (m.  p.  119 — 121°),  which  is  really  butin  methyl  ether,  with 
alcoholic  potash  and  water  it  passes  into  the  butein  methyl  ether  (a) 
(m.  p.  156 — 158°).  Again,  on  digesting  butein  methyl  ether  with 
alcoholic  sulphuric  acid  butin  methyl  ether  is  obtained. 

Butein  has  the  constitution  of  a  tetrahydroxybenzylideneacetophenone 
(chalkone) : 

OH 

OHi^'^OH  /\0H    , 

CO-CH  :  CHI 


as  proved  by  the  synthesis  of  its  trimethyl  ether  (m.  p.  156 — 158°) 
by  the  condensation  of  veratric  aldehyde  with  resacetophenone  mono- 
methyl  ether. 

Kostanecki  and  his  colleagues  [Ber.,  1904,  37,  784)  have  shown 
that  with  dilute  sulphuric  acid  chalkone  methyl  ethers  give  the 
corresponding  flavanone  compounds,  and  as  both  butein  and  its  methyl 
ether  in  this  way  yield  butin  and  its  methyl  ether  respectively,  there 
can  be  little  doubt  that  butin  has  the  following  constitution  : 

0  OH 

OH^^/^CH— <^    ^OH  . 

CO 


133.     "  Cyanomaclurin."     By  Arthur  George  Parkin. 

Cyanomaclurin  {Trans.,  1895,  67,  937)  which  exists  in  jackwood 
{Artocarpua  integrifolia)  in  conjunction  with  morin,  crystallises  from 
water  in  the  anhydrous  form,  and  is  now  shown  to  be  isomeric  with 
the  catechins,  CjgHj^Og  ;  it  forms  a  penta-acetyl  compound, 

C,,H,0e(C2H,0),. 
separating  in  colourless  needles  (m.  p.  136 — 138°),  a  pentahenzoyl 
compound  forming  colourless  prisms  (m.  p.  171 — 173°),  and  the 
azobenzene  derivative,  Cj,,Hj20,j(CflH5N2)2  (m.  p.  245 — 247°),  gives  an 
acetyl  com[)ound  melting  at  209 — 210°.  On  fusion  with  caustic  alkali, 
oyanomaclurin  gives  /J-resorcylic  acid  (not  cresorcy lie  acid  as  previously 
iuggeet«d)  and  phloruglucinol,  and  with  pine  wood  and  hydrochloric 
•cid  it  reMmbleii  the  catechins  in  giving  the  phloroglucinol  reaction. 
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With  boiling  dilute  hydrochloric  acid,  a  brown  amorphous  compound 
is  produced ;  this  is  identical  in  appearance  with  the  so-called  fourth 
anhydride  from  Gambier  catechin,  and  has  the  same  percentage  com- 
position. 

Cyanomaclurin  thus  appears  to  represent  a   catechin   in   which  the 
catechol  nucleus  is  replaced  by  resorcinol. 


134.     "  The   determination  of  acetyl  groups."     By  Arthur  George 

Perkin. 

The  substance  (approximately  05  gram)  in  SOc.c.  alcohol  is  distilled 
with  2  c.c.  of  sulphuric  acid,  a  little  fresh  alcohol  being  added  from 
time  to  time.  The  distillate  is  collected  in  standard  alcoholic  potash, 
and  this  is  boiled  in  order  to  saponify  the  ethyl  acetate  present,  the 
mixture  being  subsequently  titrated  with  sulphuric  acid.  The  opera- 
tion is  complete  in  about  an  hour  and  sufficiently  accurate  for  general 
use.     The  following  results  have  been  obtained  : 

Acetylalizarin 
Acetylquercetin 
Acetylpurpurogallin 
Acetylcatechin  (m.  p. 
Acetylcatechin  (m.  p. 
Acetylbutin 

With  acetanilide  and  its  homologues  reliable  results  are  also 
obtained,  employing,  however,  4  c.c.  of  sulphuric  acid,  and  longer  dis- 
tillation. Thus  acetanilide  itself  gave  acetic  acid  =  44-74  and  4455 
per  cent.,  whereas  theory  requires  44-44.  It  has  been  previously 
shown  that,  with  alcoholic  potassium  acetate,  acetyl  derivatives  of  the 
phenols  evolve  ethyl  acetate.  This  process  can  be  employed  for  acetyl 
determinations  in  some  instances,  and  is  still  under  investigation,  but 
as  yet  has  not  been  successful  in  all  cases.  By  this  means  acetyl- 
butin gave  45-60  (p.  169)  and  acetylbutein  54  per  cent. ;  in  the 
latter  case  the  theory  requires  5 1-54  per  cent. 


135.     "  Note  on  the  catechins."    By  Arthur  George  Perkin. 

In  a  previous  communication  {Tram.,  1902,  81, 1160)  it  was  pointed 
out  that  whereas  Gambier  catechu  contains  a  catechin,  CjjHj^Oj 
(m.  p.  175 — 177°),  the  pentabenzoyl  derivative  of  which  melts  at 
151 — 153°,  yet  a  catechin,  C^gHi^Og,  which  was  isolated  from  Acacia 
catechu  melted  at  204 — 205°,  and  gave  a  benzoyl  compound,  melting  at 


gave  acetic  acid 

=  37-59. 

Theory 

37-04. 

=  58-44. 
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58-59. 

=  62-40. 
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61-86. 
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6000. 
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60-00. 

=  45-60,45-34. 

>> 

45-23. 
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181 — 183°.  It  is  now  found  that  the  acacia  catechin  gives  an  acetyl  de- 
rivative, Cj5HgOg(C2H30)5,  forming  colourless  needles  (m.  p.  158 — 160°), 
and  a  tetramethyl  ether,  Cj5Hjy02(OCH3)4,  separating  in  colourless 
prisms  (m.  p.  152 — 153°).  The  corresponding  substances  from  the  Gam- 
bier  catechin  (Kostanecki  and  Tambor,  Ber.,  1902,  35,  1867),  melt  at 
129 — 130°  and  at  142 — 143",  respectively.  For  acacia  catechin  the 
name  "  acacaUchin  "  is  proposed. 


136.     "  A  constituent  of  Java  indigo."     By  Arthur  George  Perkin. 

Rawson  (/.  Soc.  Dyers  and  ColouHsts,  1899, 15, 129)  has  shown  that 
Java  indigo  contains  a  yellow  colouring  matter.  This  substance, 
OjjHjoUg,  forms  yellow  needles,  melts  at  276 — 277°,  and  gives  an 
acetyl  compound,  0^511^0^(021130)4,  which  separates  in  colourless 
needles  and  melts,  when  crystallised  from  methyl  alcohol,  first  at 
116 — 120°  and  subsequently  at  181 — 182°.  The  colourin  matter  is 
identical  with  kampherol  {Trans.,  1902,  81,  587). 
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The  following  are  abstracts  of  papers  received  during  the  vacation 
and  published  or  passed  for  publication  in  the  Transactions. 

137.  "  The   action  of  chromyl   chloride  on   stilbene,  styrene,    and 
phenanthrene."    By  George  Gerald  Henderson  and  Thomas  Gray. 

Each  of  the  hydrocarbons,  stilbene,  styrene,  and  phenanthrene,  when 
treated  with  chromyl  chloride  in  carbon  disulphide  solution,  yields  a 
solid,  brown  additive  compound.  These  .solids  are  decomposed  by 
water,  and  oxidation  products  of  the  hydrocarbons  are  liberated. 
Stilbene  is  oxidised  to  benzil,  and,  with  partial  decomposition,  to 
benzophenone  and  benzaldehyde,  Styrene  yields  benzaldehyde  as  the 
chief  product,  together  with  a  trace  of  phenylacetaldehyde  and  a  small 
amount  of  a  chlorinated  compound.  The  sole  product  obtained  from 
phenanthrene  was  phenanthraquinone. 


138.  "The  stereoisomeric  tetramethyl  methylglucosides  and   tetra- 
methyl  glucose."    By  Thomas  Purdie  and  James  Colquhoun  Irvine. 

The  pentamethyl  glucose  (m.  p.  42^43°)  obtained  from  tetramethyl- 
glucose,  either  by  the  silver  oxide  method  of  alkylation  or  by  the 
action  of  methyl  alcohol  containing  hydrogen  chloride  (Trans.,  1903, 
83,  1035),  proves  to  be  tetramethyl- P-methylylv^oside',  the  stereo- 
isomeric liquid  a-glucoside  is  produced  simultaneously,  but  in   much 
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smaller  proportion.  The  ^-glucoside  is  characterised  by  its  lajvo- 
rotatory  power,  its  more  rapid  hydrolysis  by  hydrochloric  acid,  and  its 
susceptibility  to  the  hydrolytic  action  of  emulsin. 

In  aqueous  solution,  tetramethyl  glucose,  like  glucose  itself,  exhibits 
phenomena  of  multirotation.  The  a-form  (m,  p.  88 — 89°;  [a]o° 
+  100*8°)  is  obtained  by  repeated  crystallisation  of  the  crude  aldose  from 
petroleum ;  the  )8-form  (Tanret's  y-form),  or  at  least  a  mixture  con- 
taining a  large  excess  of  it  ([ajo"  73*1°),  is  produced  by  heating  the 
a-form  above  its  melting  point.  The  modification,  which  is  stable  in 
solution  ([a]o°  83"3°),  is  apparently  a  mixture  of  the  two  dynamic 
isomerides.     In  the  solid  state,  the  ^-isomeride  reverts  to  the  a-form. 

Multirotation  was  also  observed  in  benzene  and  carbon  tetra- 
chloride, and  therefore  neither  ionisation  nor  the  formation  of 
hydrates  or  compounds  of  the  acetal  class  is  essential  for  the  occurrence 
of  this  phenomenon. 


139.  "  The   alkylation  of  galactose."    By  James  Colquhoun  Irvine 
and  Adam  Cameron. 

The  silver  oxide  method  of  alkylation,  when  applied  to  a-raethyl- 
galacto&ide,  gives  rise  to  tetramethyl  a-methylgalactoside,  a  colourless, 
refractive  liquid  (b.  p.  136 — 137°/11  mm.,  [a]i?°  of  the  pure  liquid  is  + 
105*7°,  and  in  aqueous  solution  [a]u°  is  +  143*4°).  Hydrolysis  with  hot 
dilute  hydrochloric  acid  leads  to  the  production  of  tetramethyl 
galactose,  a  colourless,  refractive  syrup  (b.  p.  172°/ 13  mm.).  After 
distillation,  the  alkylated  sugar  displays  multirotation,  not  only  in 
water,  but  also  in  alcohol  and  benzene,  the  permanent  values  for 
these  three  solvents  being  + 109*5°,  62*6°,  90*0°  respectively.  In 
other  respects,  also,  the  behaviour  of  the  compound  supports  the  view 
that  it  has  an  oxidic  structure. 

When  the  substance  is  either  heated  with  methyl  alcohol  and 
hydrochloric  acid  or  treated  with  silver  oxide  and  methyl  iodide,  the 
storeoisomeric  tetramethyl  a-  and  /3-methylgalactosides  are  produced, 
the  latter  method  giving  a  large  excess  of  the  /3-compound,  whilst  the 
former  yields  a  greater  proportion  of  the  a-isomerido.  The  crystalline 
/3-form  (m.  p.  44 — 45°)  is  much  more  readily  hydrolysed  than  its 
isomeridoi  either  by  dilute  acids  or  by  emulsin. 


140.  *'  A  method  for  the  rapid  ultimate  analysis  of  certain  organic 
compounds."    By  John  Norman  Collie. 

Tho  method  conniHts  in  burning  the  substance  in  a  known  volume  of 
pxygon,  noticing  any  cliange  in   tho  volume  of  the  gas,  and  then,  by 


175 

absorbing  the  carbon  dioxide  produced,  data  sufficient  for  the  calcula- 
tion of  the  percentage  amounts  of  carbon  and  hydrogen  are  obtained. 
Only  those  substances  can  be  estimated  which  are  not  appreciably 
volatile  in  a  vacuum,  and  which  contain  only  carbon  and  hydrogen 
or  carbon,  hydrogen,  and  oxygen.  The  time  required  for  an  analysis 
is  only  about  an  hour  ;  the  amount  of  substance  used  can  be  reduced 
to  nearly  one-tenth  of  that  ordinarily  employed,  and  as  the  measure- 
ments depend  on  volumes  of  gases  the  methoJ  is  very  accurate. 

141.  "The    comparative    nitrifying   power   of  soils."     By   Sydney 

Francis  Ashby. 

The  method  devised  for  comparing  quantitatively  the  power  of 
cultivated  soils  to  convert  their  ammonia  into  nitrites  and  nitrates 
has  justihed  itself  by  : — 

(1)  Yielding  samples  giving  reasonably  similar  nitrifying  power 
from  different  parts  of  the  same  field. 

(2)  Causing  equal  seedings  from  the  same  sample  to  show  similar 
nitrifying  power. 

(3)  Minimising  loss  of  nitrogeL  by  volatilisation  of  ammonia  and 
denitrification  during  incubation. 

(4)  Limiting  the  incubation  period  to  about  30  days, 

(5)  Showing  a  nitrifying  power  of  the  soils  tested  which  corre- 
sponds with  their  fertility  as  gauged  from  manuring  and  crop  produc- 
tion. 

142.  "The  action  of  organic  bases  on  olefinic  ketonic  compounds." 

By  Siegfried  Ruhemann  and  Edwin  Boy  Watson. 

Benzylideneacetylacetone  readily  unites  with  7n-toluidine,  p-tola- 
idiue,  '«i-chloroaniline,  ^>chloroaniliue,  ^-naphthylamine,  and  piperidine, 
but  it  does  not  combine  with  o-toluidine,  a-uaphthylamine,  or  tetra- 
hydroquiuolino. 

Piperidinobonzylacetylacetone,  C^H5-CH(NC^Hio)-OH(CO-CH3)2,  is 
staljle  in  a  dry  atmosphei'e,  but  in  the  presence  of  moisture  it  gradu- 
ally decomposes  with  the  formation  of  benzylideuebisacetylacetoue, 
beuzaldehyde,  and  piperidine. 

The  production  of  benzylidonebisacetylacetone  and  similar  com- 
pounds from  benzaldehyde  and  ketonic  compounds  is  therefore  pre- 
ceded by  the  formation  of  additive  compounds  of  piperidine  with  oletinic 
ketonic  compounds.  This  view  is  supported  by  the  fact  that  benzyl- 
ideneacetylacetone, which  combines  with  piperidine,  also  condenses 
with  acetylacetone  in  the  presence  of  the  base  to  form  benzylideuebis- 
acetylacetone,  whilst  no  such  reaction  takes  place  if  tetrahydro^uin- 
oline,  which  does  not  form  an  additive  compound  with  the  olefinic 
ketone,  is  used  instead  of  piperidine. 
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With  phenylhydrazine,  dibenzylideneacetone  forms  the  phenyl- 
hydrazone,  (CgH5CH.ICH)2C!N'NH*CgHg,  and  not  an  additive  com- 
pound ;  with  ammonia,  it  yields  a  mixture  of  substances  from  which 
has  been  isolated  the  compound  having  the  formula  C34H35N3. 

Benzylideneacetophenone  dibromide,  when  condensed  with  ammonia, 
yields  aminobenzylideneacetophenone,  C(.H5'C(NIl2)ICH*CO*CgH^, 
it  therefore  follows  that  the  corresponding  compound  obtained  by 
Wieland  {Ber.^  1894,  27,  1150)  from  ammonia  and  jo-nitrobenzylidene- 
acetophenone  dibromide  is  also  unimolecular. 

143.    "Halides  of  the  acridines  and  naphthacridines."    By  Alfred 
Senier  and  Percy  Corlett  Austin. 

The  halogens  coiubine  directly  with  the  acridines,  forming  a  series 
of  well-defined,  crystalline  compounds,  which  are  sparingly  soluble  in 
organic  media,  and  are  obtained  by  mixing  the  reagents  either 
alone  or  in  a  suitable  solvent.  The  products,  which  have 
characteristic  colours,  are  unstable,  especially  in  presence  of  water. 
The  fluorescence,  when  in  solution,  which  is  so  marked  a 
character  of  acridines  generally,  and  which  depends  on  the  presence 
of  the  acridine  "  fluorophore,"  is  absent,  except  in  three  instances. 

That  these  compounds  are  not  substitution  derivatives  follows 
from  their  instability,  the  small  number  of  halogen  atoms  which  they 
contain,  and  the  fact  that  no  acridone  is  formed  when  they  ai'e  treated 
with  water  or  alkalis.  They  are  therefore  additive  compounds, 
namely,  halides.  Moreover,  the  addition  takes  place  in  the  acridine 
ring,  for,  were  it  otherwise,  monadic  atoms  would  be  added  only  in  pairs, 
which,  however,  is  not  the  case,  and  a  higher  number  would  combine 
owing  to  the  disruption  of  the  centric  benzene  linkings. 

Adopting  this  view,  two  formulre  are  possible  for  the  dihalides. 
The  first,  which  is  of  the  type  of  the  dihydridos  or  dihydroacridines 
(Beruthsen  and  Bender,  Ber.,  1883,  18,  1802),  is  suggested  for  the 
non-fluorescent  dihalides,  and  the  second,  corresponding  with  the 
ucridinium  salts,  alkylhalides,  and  alkylhydroxides,  is  ouiployed  for  the 
diii.'ilides  which  exhibit  fluorescence.  In  accordance  with  the  foregoing 
hyjiothe.sis,  the  totrahalidos  should  have  fornuiko  of  the  former  non- 
fluore.'^ceDt  type,  and  ucridino  tetrabromido,  the  only  tetrahalide 
doHcribod,  was  found  to  bo  non-fluorescont. 

Thohe  compounds  which  contain  one  halogen  atom  combined  with 
oue  and  three  molecular  proportions  of  base  respectively  are 
regarded  as  being  products  intermediate  between  the  bases  and  the 
dihuUdos,  in  the  one  case,  and  the  dihalides  and  totrahalidos  in  the 
uthwr,  aud  to  XMsitm  products  dimolecular  formuUu  are  assigned. 
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144.  "Reactions  involving"  the  addition  of  hydrogen  cyanide  to 
carbon  compounds.  Part  II.  Cyanohydrins  regarded  as  complex 
acids."    By  Arthur  Lapworth. 

Under  certain  conditions,  an  aqueous  solution  of  potassium  cyanide 
readily  dissolves  benzaldehyde  and  camphorquinoae.  From  the  re- 
sulting liquids,  crystilline  additive  products  having  approximately 
the  compositions  C7HgO,KCN,2^H20  and  CioHi^02,KCJi,3H20  have 
been  isolated.  These  substances  behave  as  salts  of  the  corresponding 
cyanohydrins,  which  are  probably  much  feebler  acids  than  hydrocyanic 
acid  itself. 


145.  "  Reactions  involving  the  addition  of  hydrogen  cyanide  to 
carbon  compounds.  Part  III.  Action  of  potassium  cyanide  on 
mesityl  oxide."    By  Arthur  Lapworth. 

It  was  shown  that  when  mesityl  oxide  is  heated  with  potassium 
cyanide  dissolved  in  dilute  alcohol,  hydrogen  cyanide  is  first  assumed 
at  the  ethylenic  carbon  linking,  and  that  the  potassium  hydroxide 
which  is  simultaneously  produced  converts  the  product  into  mesitonic 
acid  ;  more  prolonged  heating  results  in  the  formation  of  mesitylic 
acid,  which  necessitates  the  addition  of  a  second  molecule  of  hydrogen 
cyanide  in  this  case  to  the  carbonyl  group,  and  the  subsequent  hydro- 
lysis of  the  product. 


146.  "  6-Aminocoumarin."    By  Gilbert  Thomas  Morgan  and  Frances 
Mary  Gore  Micklethwait. 

6-AmiQOCOumarin,  although  resembling  the  naphthylamines  in  con- 
taining two  unsaturated  rings,  nevertheless  behaves  towards  diazonium 
salts  like  a  para-substituted  benzenoid  amine,  giving  rise  to  stable 
diazoamino-derivatives. 

This  base  and  its  mono-  and  di-alkylated  compounds  and  the  cor- 
responding hydrazine  and  diazotjyanide  are  all  coloured  substances, 
whereas  the  salts  of  these  bases,  the  acyl  derivatives  of  the  primary 
and  secondary  amines,  the  uitrosoamines  of  the  monoalkyl  derivatives, 
the  diazonium  salts  of  the  parent  base  and  its  quaternary  bromides 
and  iodides  are  colourless. 
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147.  "  Studies  in  asymmetric  synthesis.  I.  Reduction  of  menthyl 
benzoylformate.  II.  Action  of  magnesium  alkyl  haloids  on 
menthyl  benzoylformate.'    By  Alexander  McKenzie. 

When  ^menthyl  rf^mandelate  is  hydrolysed  by  an  amount  of 
potassium  hydroxide  insufficient  for  complete  hydrolysis,  an  optically 
active  mandelic  acid  is  invariably  obtained  from  the  potassium  salt 
thus  formed.  The  mixture  of  esters  remaining  after  this  partial 
hydrolysis,  when  completely  hydrolysed,  yields  mandelic  acid  which  is 
either  optically  active  or  inactive,  according  to  the  experimental  con- 
ditions. In  the  complete  hydrolysis,  by  potassium  hydroxide,  of  a 
mixture  of  /-menthyl  cZ-mandelate  and  ^menthyl  /-mandelate  con- 
taining an  excess  of  either  of  those  esters,  racemisation  phenomena 
are  observed. 

On  reducing  menthyl  benzoylformate  to  menthyl  mandelate  and 
hydrolysing  the  latter,  the  mandelic  acid  obtained  was  inactive.  But 
it  does  not  follow  from  this  result  that  equal  amounts  of  Z-menthyl 
(i-mandelate  and  ^menthyl  /-mandelate  were  present  in  the  product 
obtained  by  the  reduction  of  menthyl  benzoylformate,  since,  even  if 
unequal  amounts  had  been  present,  the  mandelic  acid  obtained  might 
still  have  been  inactive  owing  to  the  racemising  effect  of  the  hydro- 
lysing alkali. 

Further  investigation  showed  that  a  slight  excess  of  /-menbhyl 
Z- mandelate  was  present  in  the  reduction  product,  which,  however,  on 
hydrolysis,  yielded  r-mandelic  acid. 

When  menthyl  benzoylformate,  PhCO'COg'CjQHjg,  is  acted  on  by 
magnesium  methyl  iodide  and  the  magnesium  addition  compound 
then  decomposed  by  water  and  dilute  acid,  a  new  asymmetric  carbon 
atom  is  produced.  In  this  instance,  no  racemising  effects  are  ob- 
served on  hydrolysing  the  product  with  alkali,  since  an  optically 
active  potassium  salt  is  present  in  solution  after  the  complete 
removal  of  the  /-menthol,  and  this  salt  yields  an  optically  active 
phenylmethylglycollic  acid,  0MePh(0H)'C02H.  An  optically  active 
phenylethylglycoUic  acid  was  also  obtained  in  a  similar  manner. 

That  the  optical  activity  exhibited  by  phenylmethylglycollic  and 
phenylethylglycoUic  acids,  prepared  by  Grignard's  reaction,  was 
actually  due  to  their  asymmetric  synthesis  was  shown  by  preparing 
dipbeuylglycoUic  (benzilic)  acid  from  menthyl  benzoylformate  and 
xnagneHium  phenyl  bromide.  In  this  case,  whore  a  new  asymmetric 
carbon  atom  was  not  produced,  the  resulting  acid  was  inactive. 
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148,  "The  relation  of  position  isomerism  to  optical  activity.  II.  The 
rotation  of  the  menthyl  esters  of  the  isomeric  chlorobromo- 
benzoic  acids"  By  Julius  Berend  Cohen  and  Henry  Stanley 
Raper. 

The  authors  have  extended  the  research  of  Briggs  and  Cohen  on  the 
relation  of  position  isomerism  to  the  rotations  of  the  menthyl  esters 
of  the  six  dichlorobenzoic  acids  {Trans.,  1903,  83,  1213)  by  preparing 
and  examining  the  menthyl  esters  of  the  ten  isomeric  chlorobromo- 
benzoic  acids. 

The  molecular  rotations  of  these  esters  agree  in  a  very  satisfactory 
way  with  those  of  the  dichlorobenzoic  esters. 

The  greatest  effect  in  decreasing  the  rotation  is  produced  when  the 
halogen  enters  the  ortho-position  with  respect  to  the  ester  group;  the 
least  when  both  halogens  are  in  the  meta-position.  The  mean  order 
of  magnitude,  beginning  with  the  ester  of  lowest  rotation,  is  as 
follows : 

2:6j2:3;2:5j2:4;3:4;3:5;  phenyl, 

which  is  precisely  the  order  of  rotation  of  the  dichloro-esters. 

When  the  chlorine  is  nearer  to  the  ester  group  than  the  bromine,  a 
greater  depression  in  the  rotation  is  produced  than  by  the  reverse 
arrangement.  Moreover,  when  the  chlorine  occupies  the  ortho- 
position  to  the  ester  group,  the  rotation  is  lower  than  that  of  the 
corresponding  dichloro-ester.  The  general  effect  of  bromine  is  to 
influence  the  rotation  less  than  the  chlorine — a  result  which  seems  to 
follow  from  the  effect  of  the  monohalogen  esters. 

The  great  contrast  afforded  by  the  two  symmetrical  compounds  of 
both  series,  namely,  the  3  : 5-  and  2  :  G-esters,  is  not  a  little  remarkable, 
and  these  isomerides  may  be  regarded  as  the  first  and  last  terms  of  a 
series  in  which  the  2  :  6-compounds  have  a  high  melting  point  and  low 
rotation,  whilst  the  3 : 5-isomerides  have  a  low  melting-point,  low 
density,  and  high  rotation. 

149.  ''The  relation  of  position  isomerism  to  optical  activity.  Ill' 
The  rotation  of  the  menthyl  esters  of  the  isomeric  iodobenzoic 
acids."    By  Julius  Berend  Cohen  and  Henry  Stanley  Eaper. 

In  a  former  communication  (Cohen  and  Briggs,  Trans.,  1903,  83, 
1216),  the  rotations  of  the  menthyl  esters  of  the  three  monochloro- 
benzoic  acids  were  given  and  compared  with  the  constants  obtained 
for  the  monobromobenzoic  esters  by  Tschugaeff.  The  authors  have 
now  determined  the  constants  for  the  menthyl  esters  of  the  three 
iodobenzoic  acids. 
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150.  "  The  chlorination  of  the  trichlorotoluenes  in  presence  of  the 
aluminium-mercury  couple.  The  constitution  of  the  tetrachloro- 
toluenes.  Part  V."  By  Julius  Berend  Cohen  and  Henry  Drysdale 
Dakin. 

In  previous  papers  (Part  III.,  Trans.,  1901,  79,  1111;  Part  IV., 
Trans.,  1902,  81,  1325),  the  authors  have  traced  the  progressive 
chlorination  of  toluene  as  far  as  the  formation  of  the  trichlorotoluenes. 
The  products  formed  on  introducing  a  fourth  chlorine  atom  into  each 
of  the  six  trichlorotoluenes  have  now  been  investigated. 

On  chlorinating  3:4:  5-trichlorotoluene  at  0°,  the  chlorine  enters 
the  side-chain  instead  of  the  nucleus. 

Although  there  appears  to  be  no  general  law  determining  the  position 
of  the  fourth  entrant  chlorine  atom,  yet  there  exists  a  remarkable 
agreement  between  the  positions  taken  by  the  entrant  chlorine  atoms 
and  nitro-groups  when  the  first  two  chlorine  atoms  have  been  intro- 
duced into  either  benzene  or  toluene.  Whatever  the  ultimate  ex- 
planation may  be,  it  is  clear  that  after  the  first  two  chlorine 
atoms  have  been  introduced  into  benzene  and  toluene  the  special 
rules  which  usually  govern  substitution  are  wholly  or  in  part  set  aside 
in  favour  of  a  more  general  law  which  includes  both  the  substituent 
chlorine  atom  and  also  the  nitro-group. 

151.  "The  chemical  dynamics  of  the  reactions  between  sodium  thio- 
sulphate  and  organic  halogen  compounds.  Part  I.  Alkyl  haloids." 
By  Arthur  Slator. 

The  reactions  between  sodium  thiosulphate  and  methyl,  ethyl, 
and  ethylene  haloids  have  been  investigated  in  dilute  solution 
and  shown  to  be  in  most  cases  bimoleciilar,  thus :  CRgI-f-S.,03"  = 
CR3S2O3'  + 1'.  Water  was  used  as  a  solvent  whenever  possible,  but 
in  a  few  ca?es  a  mixture  of  this  liquid  and  alcohol  had  to  be  employed. 

The  rate  of  reaction  is  approximately  trebled  for  a  rise  of  10°.  The 
velocity-coefficients  may  be  used  to  compare  the  reactivities  of  these 
haloids.  With  two  of  the  compounds  (CgH^ICl,  CgH^BrCl),  the  velocity 
of  the  reaction  with  excess  of  thiosulphate  is  independent  of  this  excess 
and  the  reaction  is  therefore  unimolecular.  To  explain  this  result,  it 
18  suggested  that  thn  haloids  are  capable  of  existing  in  two  tautomeric 
forms,  and  that  the  measurable  reaction  represents  the  change  of  one 
form  into  the  other. 

152.  *•  Note  on  methyl  fluoride."    By  John  Norman  Collie. 

Methyl  fluorido  >irulor  2  mm.  pressure,  when  contained  in  a  vacuum 
tube  having  aluminium  electrodes  and  Hiil)jectod  to  the  spark  from  an 
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induction  coil,  gives  a  bluish-green  colour.  The  spectrum,  however, 
rapidly  changes,  and  the  characteristic  lines  of  hydrogen  make  their 
appearance.  When  sparked  under  the  ordinary  pressure,  the  gas  is 
almost  immediately  decomposed  in  the  following  manner:  4CH3F  = 
4C  +  4H2  +  2H2F2.  In  glass  tubes,  a  secondary  change  occurs;  the 
silicon  fluoride  formed  by  the  action  of  the  hydrogen  fluoride  on  the 
glass  is  reduced  by  the  hydrogen,  and  silicon  is  deposited:  SiF^  + 
2H2  =  2H2F2  +  Si. 


153.  "  Acetylenic  ketones. "    By  Edwin  Roy  Watson. 

The  action  of  various  bases  on  bromobenzylidoneacetophenone, 
CgHj'CBrlCH'CO'CgHr,,  has  been  investigated  in  the  hope  that  a 
molecule  of  hydrogen  bromide  might  thereby  be  eliminated  from  this 
compound  (compare  Kuhemann  and  Watson,  Trans.,  1904,  85,  457). 
The  action  of  solid  powdered  potash  gives  rise  to  phenylacetylene, 
potassium  benzoate,  and  potassium  bromide. 

The  action  of  alcoholic  ammonia  gives  rise  to  aminobenzylidene- 
acetophenone,  CgH5'C(NH2)!CH*CO'CgH5,  and  by  the  action  of  piper- 
idine  two  compounds,  dipiperidinobenzylacetophenone  and  piperidino- 
benzylideneacetophenone,  are  produced.  Strong  bases  replace  the 
bromine  atom  in  bromobenzylideneacetophenone  by  an  amino-  or 
Bubstituted  amino-group. 

Phenylpropiolyl  chloride  reacts  readily  with  anisole  to  produce  the 
expected  acetylenic  ketone,  methoxybenzoylphenylacetylene.  On 
substituting  benzene  for  anisole  the  simple  reaction  no  longer  occurs, 
but  several  substances  are  produced,  including  a  hydrocarbDn  having 
the  empirical  formula  Cj^H^.,. 

Methoxybenzoylphenylacetylene  and  piperidine  yield  piperidino- 
methoxybenzoylstyrene,  C6H5-C(NC5Hio):CH-CO-CgH^-0-CH3,  whilst 
the  action  of  hydroxy lamine  gives  rise  to  l-phenyl-3-methoxyphenyl- 
isooxazole. 

Benzoylphenylacetylene  yields  the  phenylhydrazone, 
C,H,.C:C-C(:N-NH-C,H,)-C,H,. 
and  the  anilinobenzoylstyrene,  C„H5-C(NH-C„H5):CH-CO-C6H5,  when 
treated  with  phenylhydrazine  and  aniline  respectively. 


154.  "  Note  on  bergamot  oil  and  other  oils  of  the  citrus  series."    By 
Herbert  Edward  Burgess  and  Theodore  Henry  Page. 

Acetic  acid,  octylene,  pinene,  campheno,  and  limene  have  been 
identified  as  constituents  of  a  specimen  of  pure  oil  of  bergamot.  The 
pungency  of  the  first  fractions  of  this  oil  on  distillation  is  accounted 
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for  by  the  acetic  acid,  which  was  also  found  iu  smaller  quantities  in 
lemon  oil  and  is  probably  present  in  the  other  oils  of  this  series. 

The  octylene  found  in  lemon  oil  was  identical  with  that  in  bergamot 
oil,  for  both  gave  butyric  acid  on  oxidation  wit>h  potassium  per- 
manganate. It  is  probably  a  normal  constituent  of  the  citrus  oils. 
A  second  phenylurethane  isolated  from  the  terpineol  fraction  of 
distilled  oil  of  limes  melts  at  132°,  is  more  soluble  than  that  obtained 
from  ordinary  terpineol,  crystallises  in  tufts  of  needles,  and  gives  on 
hydrolysis  an  oil  with  an  intense  odour  of  distilled  oil  of  limes. 

155.  "The  resolution  of  externally  compensated  dihydro-a-methyl- 
indole.'    By  William  Jackson  Pope  and  George  Clarke,  jun. 

On  crystallising  externally  compensated  dihydro-a-methylindole 
with  c?-bromocamphorsulphonic  acid,  Wihydro-a-methylindole  c?-bromo- 
camphorsulphonate,  C9HjjN,Cjo^^u^'^^*SC)3H,  first  separates,  and  on 
purification  crystallises  in  needles  (m.  p.  179'5 — 180-5°;  [M]d  +  278°  in 
aqueous  solution).  With  caustic  soda,  it  yields  /-dihydro-a-methyl- 
iudole,  which  is  obtained  as  a  colourless  oil  (b.  p.  228 — 229°; 
[ajo— 13'61°  in  a  1  dcm.  tube).  The  base  is  dextrorotatory  in  ethyl 
alcohol  and  benzene  solutions,  but  Isevorotatory  in  ethereal  solution. 

A  more  sparingly  soluble  dihydro-a-methylindole  cZ-bromocamphor- 
sulphonate  (m.  p.  124 — 125°)  accompanies  the  above  salt,  but,  although 
it  has  the  low  molecular  rotatory  power  of  [M]u +  242*6°  in  aqueous 
solution,  corresponding  with  the  presence  of  a  basic  ion  of  [M]d-  30°, 
this  salt  yields  inactive  base  and  inactive  benzoyl  and  acetyl  deriva- 
tives. 

On  adding  caustic  soda  to  the  final  mother  liquors  obtained  during 
the  resolution,  impure  cZ-dihydro-a-methylindole  separates,  but  was 
not  obtained  free  from  the  laevo-isomeride ;  its  benzoyl  and  .acetyl 
derivatives  were,  however,  prepared  in  a  state  of  purity,  and  have 
properties  corresponding  with  those  of  their  optical  antipodes. 

166.  "The  vapour  pressures  of  sulphuric  acid  solutions  and  the  mole< 
cular  condition  of  sulphuric  acid  in  concentrated  solution."  By 
Bryce  Chudleigh  Burt. 

The  vapour  pressures  of  sulphuric  acid  solutions  of  various  concen- 
trations (from  25  to  95  per  cent.  HjjSO^)  have  been  determined  by  an 
ebuUioscopic  method.  The  values  so  obtained  lio  on  smooth  curves 
when  plotted  against  temperature  and  concentration.  The  molecular 
weight  has  been  calculated  from  Kaoult's  corrected  formula : 

G  p-p 
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where  ni  =  molecular  weight  of  solute ;  M=  molecular  weight  of 
solvent  in  the  gaseous  state;  5'  =  weight  of  solute;  <?  =  weight  of 
solvent;  /?  =  vapour  pressure  of  pure  solvent ;  p'  =  vapour  pressure  of 
solution.  The  values  for  m  obtained  vary  over  very  wide  limits, 
increasing  with  rise  of  temperature  and  decreasing  with  increase  in 
concentration.  The  different  values  do  not  lie  on  smooth  curves 
when  plotted  against  temperature  and  concentration. 

These  abnormalities  can  only  be  explained  by  supposing  that  com- 
bination occurs  between  the  solvent  and  solute  with  the  formation  of 
complex  molecules,  the  formation  of  such  complexes  being  favoured  by 
an  increase  in  concentration  but  not  by  a  rise  in  temperature. 

157.  "Reactions  involving  the  addition  of  hydrogen  cyanide  to 
carbon  compounds.  Part  IV.  Addition  of  hydrogen  cyanide  to 
benzylideneacetophenone."  By  Archie  Cecil  Osborn  Hann  and 
Arthur  Lapworth. 

The  addition  of  hydrogen  cyanide  to  benzylideneacetophenone  takes 
place  only  in  presence  of  a  considerable  quantity  of  potassium  cyanide, 
and  the  failure  of  Rupe  and  Schneide  {Ber.,  1895,  28,  957)  to  bring 
about  the  addition  process  is  thus  explained.  When  the  solution  is 
but  feebly  alkaline,  the  product  is  /8-benzoyl-a-phonylpropiouitrile, 
CHPh(CN)*CH2*C0Ph,  but  in  presence  of  alkali  the  latter  condenses 
with  unaltered  benzylideneacetophenone  to  yield  the  compound 
CgjHggON,  which  Rupe  and  Schneide  obtained  in  small  quantities. 

The  oxime,  CHPh(C02H)-CH2-CPh:N-OH,  when  warmed  with 
sulphuric  acid,  undergoes  the  Beckmann  change,  yielding  phenyl- 
succinic  acid  and  aniline,  by  which  reaction  the  constitution  of  the 
ketouic  acid  is  established. 

By  means  of  the  quinine  salt,  /3-benzoyla-phenylpropionic  acid  was 
resolved  into  its  optical  isomerides ;  the  ^ceuo-acid,  melting  at 
176 — 178°  in  6  per  cent,  ethyl  acetate  solution,  had  [a],,- 15757°, 
whilst  the  dextro-a.cid  had  [a]o  +  157*3°. 

158.  "  The  bromination  of  silver  cyanate."    By  George  Dean. 

Silver  cyanate,  when  treated  with  an  equivalent  weight  of  bromine 
in  a  sealed  tube,  yielded  a  yellow  product,  AgCNOBr.  The  substance, 
which  did  not  darken  on  exposure  to  light,  gave  off  bromine  when 
heated  above  70°.  At  300 — 400',  the  bromine  evolved  from  the  sub- 
stance was  accompanied  by  a  thick  sublimate  of  cyanogen  bromide. 
The  substance  dissociated  under  10 — 20  mm.  pressure.  Water  acts  on 
the  compound,  yielding  silver  bromide,  cyan  uric  acid,  carbon  dioxide, 
and  nitrogen;  hydrochloric  acid  gives  rise  to  a  mixture  of  silver  chloride 
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and  bromide,  whilst  cyanogen  chloride,  bromine,  and  oxygen  are 
eliminated.  The  compound  oxidises  alcohol  to  acetaldehyde.  When 
the  cyanate  was  brominated  at  a  lower  temperature,  much  more 
halogen  was  absorbed ;  the  product,  however,  was  readily  decomposed 
in  a  current  of  air,  leaving  the  less  brominated  compound. 

159.  "  The  decomposition  of  chloral  hydrate  by  sodium  hydroxide  and 
by  certain  salts."    Emil  Alphonse  Werner. 

It  is  shown  that  the  quantity  of  chloral  hydrate  decomposed  by  sodium 
hydroxide  is  a  function  of  the  temperature,  for  one  molecular  propor- 
tion of  this  alkali  is  capable  of  decomposing  from  one  to  four 
molecular  proportions  of  the  hydrate  with  production  of  chloroform, 
sodium  formate,  and  free  formic  acid.  Sodium  acetate  and  similar 
salts  are  also  capable  of  decomposing  the<iiydrate  with  the  production 
of  formic  acid.  Water  and  dilute  acids  do  not  decompose  chloral 
hydrate  in  this  manner. 

Two  alternative  theories  are  put  forward  to  explain  the  decomposition. 
Firstly,  it  is  assumed  that  a  sodium  derivative,  CCl3*CH(0Na)'0H, 
formed  on  adding  the  alkali  or  salt,  is  immediately  decomposed  into 
chloroform  and  sodium  formate.  The  decomposition  of  relatively 
large  proportions  of  the  hydrate  by  sodium  hydroxide  is  easily 
explained  in  this  way. 

Secondly,  the  production  of  "  nascent  "  carbon  monoxide,  >CIO, 
as  distinct  from  CIO,  is  suggested,  this  hypothetical  substance  then 
uniting  with  water  to  give  formic  acid. 


160.  "  Contributions  to  the  history  of  glyoxylic  acid."    By  Heinrich 

Debus. 

Two  views  still  prevail  with  regard  to  the  formula  of  glyoxylic  acid  : 
some  chemists  represent  its  composition  by  the  formula  CgHgOgjHjO, 
whilst  others  prefer  the  expression  CoH^O^.  The  author,  after 
discussing  the  arguments  in  favour  of  each  formula,  comes  to  the 
conclusion  that  the  formula  CgHgOg.HjO  is  more  in  harmony  with 
the  properties  of  glyoxylic  acid  than  the  other. 

Some  basic  salts  of  glyoxylic  acid  are  described  which  readily  de- 
oompose  into  the  corresponding  glycollates  and  oxalates. 


161. ."  The  colouring  matters  of  the  stilbene  group.    I."    By  Arthur 

George  Green. 

The  colouriDg  matters  of  the  stilbene  class  cannot  have  the  simple 
structure  osHtgned  to  them  either  by  0.  Fischer  and  Hepp  or  by  Bender 
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and  Schultz.  Apart  from  the  general  improbability  that  substances 
so  constituted  would  have  dyeing  properties,  the  following  facts  indi- 
cate that  they  have  a  more  complex  structure  : — 

(1)  Colouring  matters  can  be  obtained  from  ;>nitratol«enesuIphonic 
acid  by  condensation  with  alkalis  under  suitable  conditions,  which, 
although  having  the  general  characteristics  of  Curcumine  S  or  Direct 
Yellow,  contain  aldehydic  groups  in  addition  to  the  stilbeae  group. 

(2)  Stilbene  dyes  of  mixed  type  can  be  obtained  by  condensing 
dinitrostilbenedisulphonic  acid  with  aromatic  amines  under  the  influ- 
ence of  alkalis. 

(3)  Curcumine  or  Direct  Yellow  does  not  give  rise  on  oxidation  to 
dinitrostilbenedisulphonic  acid,  but  furnishes  a  yellow  dye  of  greener 
shade  which  is  very  similar  to  the  first  product  of  the  alkaline  reduc- 
tion of  dinitrostilbenedisulphonic  acid. 

The  author  has  endeavoured  to  elucidate  the  constitution  of  the 
crimson-red  compound  which  invariably  precedes  the  formation  of 
the  stilbene  colouring  matter  and  is  evidently  the  first  phase  of  the 
condensation.  The  fact  that  this  substance,  on  oxidation  with 
hypochlorite,  gives  dinitrostilbenedisulphonic  acid  (Green  and  Wahl, 
Ber.,  1897,  30,  3097)  and  is  again  regenerated  from  this  acid  on 
reduction,  supported  by  a  study  of  its  phenyl  ester  and  the  analogous 
chloro-compound  (compare  next  abstract),  leads  to  the  view  that  the 
crimson-red  intermediate  compound  is  a  nitroso-stilbene  or  stilbene 
nitrolic  acid  having  a  quinonoid  structure  in  alkaline  solution. 

162,  "The  colouring  matters  of  the  stilbene  group.    II."    By  Arthur 
George  Green,  Fred  Scholefield,  and  Fred  Marsden. 

In  order  to  elucidate  the  constitution  of  the  crimson-red  compound 
obtained  on  heating  ^-nitrotoluenesulphonic  acid  with  caustic  alkalis, 
and  which  forms  the  first  phase  of  the  stilbene  condensation,  the 
authors  have  investigated  the  behaviour  of  the  corresponding  phenyl 
ester,  C6H3(CH3)(S03C6H5)(N02)[I  :  2  : 4],  and  chloro-compound, 
CeH3(CH3)Cl(N02)[l  :  2  :  4].  The  first  of  these  compounds,  in  alco- 
holic solution,  gives,  on  adding  caustic  soda,  an  intense  bright  blue 
coloration  even  in  the  cold  ;  the  second  gives  a  reddish- violet  coloration 
at  20—30° 

It  being  found  impracticable  to  isolate  these  coloured  substances  on 
account  of  their  extreme  instability,  their  be!iaviour  on  oxidation  was 
studied.  They  are  rapidly  decolorised  both  by  sodium  hypochlorite 
and  by  air,  and  give  rise  to  derivatives  of  dinitrostilbene.  From  the 
phenyl  e^ter,  a  mixture  of  the  tr<(n8-  and  cis-phenyl  dinitrostilbenedi- 
sulphonates  was  produced.  The  same  two  compounds  were  also  obtained 
from  Green  and  Wahl's  dinitrostilbenedisulphonic  acid  by  conversion 
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into  the  sul phonic  chloride  and  treatment  with  sodium  phenoxide.  This 
fact  serves  to  confiim  the  constitution  assigned  above,  and  also  shows 
that  the  dinilrostilbenedi&ulphonic  acid,  and  probably  also  the  crim&on- 
red  intermf  diate  compound  and  the  stilbene  colouring  matters  generally, 
must  consist  of  mixtures  of  trans-  and  ciVisomerides. 

The  reddish-violet  intermediate  compound  from  o-chloro-p-nitro- 
toluece,  on  oxidation  with  air  or  sodium  hypochlorite,  yielded  a  mixture 
of  trans-  and  cisdichlorodinitrostilbenes;  the  yield  of  the  two  isomerides 
being  neaily  theoretical,  the  formation  of  a  third  substance  is  excluded 
and  a  simple  coLnection  between  the  coloured  intermediate  compound 
and  the  respective  dinitrostilbene  derivative  is  indicated.  This  is 
further  supported  by  the  fact  that  these  dinitrostilbene  derivatives  are 
readily  reconverted  by  alkaline  reducing  agent?,  such  as  phenj  Ihydr- 
azine  and  caustic  sod?,  into  the  blue  and  reddish-violet  compounds 
from  which  they  are  obtaii.ed.  The  authors  are  thus  led  to  assign  to 
the  latter  the  structure  of  nitre sostilbenes  or  stilbene  nitrolic  acids. 

163.  "Researches  on  chromorganic  acids:  the  behaviour  of  chromic 
hydroxide  towards  oxalic  acid  and  certain  other  organic  acids." 
By  Emil  Alphonse  Werner. 

Anaqueois  solulicn  of  oxalic  acid,  when  saturated  with  chromic 
hydrox  de,  yields  a  deep  purplish-red  liquid,  which,  on  evaporation, 
leaves  a  dark  green  residue,  appearing  almost  black  by  reflected  light. 
This  compoutd  h;is  the  properties  of  a  tiue  chromoxalic  acid, 
H5Cr^(C20Jg(OH)5,4H20,  and  yields  an  ammonium  salt, 
(NH,),Cr,(C20,)«(OH)5,2H.p. 

Whilst  thoroughly  washed  chromic  hydroxide  is  readily  dissolved  by 
oxalic  acid  in  the  proportion  required  by  the  formula  Cro(C204)3,  this  is 
not  the  case  with  othi  r  related  organic  acids.  Under  similar  conditions, 
malouic  acid  dissolves  approximately  50  per  cent,  of  the  calculated 
amount,  whereas,  with  succinic  acid,  the  interaction  is  inappreciable. 
A  chroiLomalonic  acid,  having  the  formula  H5Cr^(C3H20Jg(OH)5,6H20, 
analogous  to  the  chromoxalic  acid,  was  obtiined,  and  also  a  chromo- 
DialoDhte,  K^Cr.^{C^U./J^)^,l01Lp,  forming  dark  purplish-rtd  crystal?, 
the  analogue  of  Crofi's  led  chromoxalate. 

The  pre  portic  n  of  chromic  hydroxide  dissolved  by  malic,  tartaric, 
tricarbull}lic,  titric,  glycollic,  and  lactic  acids  under  the  conditions 
dcBcribcd  is  relatively  small,  varying  from  a  minimum  of  12  per  cent. 
(malic  acid)  to  a  maximum  of  27  per  cent,  (lactic  acid).  In  all  these 
ca»o^,  cht  ooiorgaiiic  acids  are  produced,  having,  in  general,  properties 
resembling  thote  of  chromoxalic  acid.  With  tartaric  acid,  a  saline 
chromium  tartrate,  Or.^{O^U^i\)^,  is  also  formed.  When  the  rod  suit, 
K2Cr,(C2O^>i,I0H,O,  is   boiled    in   aqueous   solution  with  2  mols.  of 


187 

potassium  oxalate,  the  blue  chromoxalate,  KgCr2(C204)g,6H20,  is 
produced  ;  a  similar  result  is  brought  about  by  other  salts,  such  as 
potassium  acetate,  malonate,  or  succinate,  and  so  far  no  chromium 
compound  containing  two  different  acid  groups  has  been  obtained. 

A  well-defined  potassium  boro-oxalate,  K2(Bo)2(C204)2,3H20,  which 
is  readily  obtained  by  boiling  solutions  of  potassium  metaborate  and 
oxalic  acid  or  boric  acid  and  potassium  hydrogen  oxalate  is  described. 
A  similar  compound  is  not  formed  with  malonic  or  succinic  acid. 

164.  "The  effect  of  colloidal  platinum  on  mixtures  of  Caro's  per- 
sulphuric  acid  with  hydrogen  peroxide.''  By  Thomas  Slater 
Price  and  John  Albert  Newton  Friend. 

Although  solutions  of  hydrogen  peroxide  and  Caro's  acid  have  no 
appreciable  action  on  each  other,  the  addition  of  colloidal  platinum 
causes  interaction,  oxygen  being  evolved,  according  to  the  equation 
H2SO5  +  H2O2  =  H2SO4  +  H2O  +  O2,  or  H2S2O9  +  2H2O2  =  2H2SO^  +  H2O 
+  2O2.  The  rate  of  evolution  of  oxygen  gives  a  measure  of  the 
velocity  of  the  reaction  ;  titration  methods  cannot  be  used,  since  there 
are  no  accurate  methods  of  estimating  hydrogen  peroxide  and  Caro's 
acid  in  the  presence  of  each  other.  It  was  found  that,  as  long  as  the  ■ 
platinum  was  not  precipitated  out  of  the  solution,  the  velocity 
constants,  whether  of  the  second  or  the  third  order  (corresponding 
with  the  above  equations),  continually  increased.  This  increase  is 
considered  to  be  due  to  two  causes  :  (1)  the  gradual  increase  in  the 
reactivity  of  the  platinum  during  the  reaction ;  (2)  the  independent 
and  concurrent  decomposition  of  the  hydrogen  peroxide  and  Caro's 
acid  respectively.  In  some  cases,  the  velocity  curve  was  a  straight 
line. 

The  effect  of  varying  the  concentration  of  the  platinum  was 
also  studied,  but  no  definite  connoction  between  concentration  and 
velocity  could  be  traced,  except  that  a  diminution  in  velocity  was 
associated  with  a  decrease  in  concentration  of  the  platinum.  In 
alkaline  solutions,  the  results  obtained  were  indefinite,  since  inter- 
action takes  place  in  the  absence  of  platinum  and  the  velocity  seems 
to  depend  on  the  rate  of  stirring. 

165.  "  The  acylation  of  amides. '    By  Arthur  Walsh  Titherley. 

The  conversion  of  a  primary  into  a  secondary  amide  and  a  secondary 
into  a  tertiary  amide  cannot,  in  general,  be  effected  by  treatment  with 
acyl  chlorides  and  anhydrides,  but  by  first  replacing  the  hydrogen  of 
the  -CO'NHj  or -CO'NH'CO- group  by  sodium  ;  the  resulting  sodium 
acylamide  reacts  usually  with  considerable  energy    with  acyl  chlorides 
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or,  preferably,  aiihjdridep,  yielding  aoylated  derivatives.  Sodium 
beczaniide  and  benzoic  anhydride,  for  example,  yield  sodium  dibenz- 
amide  and  benzoate.  At  the  same  timp,  a  tertiary  amide  (triberzamide) 
is  formed  owing  to  the  interaction  of  a  portion  of  the  sodium  dibenz- 
amide  and  benzoic  anhydride. 

Although  the  action  is  normal  in  the  aromatic  acd  aliphatic  series 
respectively,  abnormal  results  are  obtained  on  a1  tempting  to  apply 
the  method  to  the  synthesis  of  mixed  aliphatic  aromatic  secor.dary 
"amides.  Thus,  neither  sodium  acetamide  and  benzoic  anhydride  nor 
sodium  benzamide  ?nd  r.cetic  aiihydride  yield  the  expected  acetylberz- 
amide  in  appreciable  quantity,  the  main  product  of  either  of  these 
condensations  being  sodium  dibenzamide. 

Cyclic  anhydrides  appear  to  behave  normally.  Thus,  succinic 
anhydride  and  sodium  benzamide  give  rise  to  benzoi/lsuccinamic  acid 
(needles,  m.  p.  180°)  and  s-diheiizoyhuccinamide  (m.  p.  211°). 

A  further  applicat'on  of  sodium  acylamides  for  the  purpo  e  of 
acylation  is  based  On  their  condensation  with  esters  {Trans.,  1902,  81, 
1520),  but  the  condensation  is  abnormal  with  esters  and  sodium  acyl- 
amides which  contain  the  groups  -OHg'COjEt  and  -CH2*C0*NHNa 
respectively.  Methyl  oxalate  yields  the  disodium  derivative  of  di- 
benzoyloxamide,  but  benzoyloxalimide,  which  was  also  anticipated,  is 
not  produced. 

s-Dibenzoi/loxamide  (m.  p.  227°)  is  readily  soluble  in  sodium  hydr- 
oxide, but  the  solution  readily  undergoes  hydrolysis,  forming  benz- 
amide and  sodium  oxalate.  Ethyl  succinate  and  sodium  b.nzamide 
readily  react,  but  do  not  yield  either  othyl  benzoyl  succicamate, 
dibenzoylsuccinamide,  or  bcnzoylsuccinimide  ;  the  chief  products 
are  sodium  succinimide  and  ethyl  benzoate. 

A  very  convenient  process  for  acylating  amides  direct  consists  in 
treating  directly  with  the  acyl  chloride  the  amide  dissolved  in 
pyridine  (compare  Freundler,  Compt.  rend.,  1902,  136,  1553 ; 
1903,  137,  712—714).  The  method  is  limited  in  the  same  sense 
as  the  sodium  acjlamide  anhydride  method,  since  in  this  case 
also  aromatic  acyl  raditles  tend  to  displace  aliphatic  groups ; 
hence  it  is  impossible  to  prepare  acetylbenzamide  from  benzo}l 
chloride  and  a  pyridine  solution  of  acetamide.  That  the  method 
may  be  applied  to  the  acylation  of  secondary  as  well  as  primary 
amides  is  hhown  by  the  fact  that  dibenzamide  when  subjected  to  this 
process  yields  50  per  cent,  of  tribenzamide. 

Jiemoyhucc'inivmle  (m.  p.  129 — 130°)  is  readily  obtained  by  the 
action  of  benzoyl  chloride  on  a  pyridine  solution  of  succinimide. 
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166.  " The  composition  of  beryL"    By  James-Holms  Pollok. 

The  irregular  results  obtained  on  the  analysis  of  compounds  of 
glucina,  prepared  from  various  samples  of  the  oxide,  suggested  that 
there  was  something  in  the  competition  of  the  beryl  that  had  so  far 
been  overlooked. 

The  glucina  employed  was  extracted  from  Limoges  beryl  during  a 
previous  research,  and  was  known  to  give  too  high  an  equivalent, 
although  analysis  failed  to  indicate  the  presence  of  aluminium  or  any 
other  base.  This  glucina  was  fractionated  by  crystallisation  of  the 
sulphate,  by  solution  in  ammonium  carbonate,  and  by  precipitation 
from  hydrofluoric  acid  solution  by  potassium  hydrogen  fluoride.  The 
glucina  was  recovered  from  the  various  fractions,  converted  into 
anhydrous  chloride,  and  the  Various  specimens  of  this  salt  analysed. 
In  certain  fractions,  a  progressive  rise  in  the  equivalent  of  the  base 
was  observed,  giving  figures  ranging  from  4*77  to  8'17. 

Samples  of  glucinum  chloride  were  then  fractionated  by  distillation, 
the  most  volatile  and  least  volatile  portions  being  analysed  separately. 
Three  samples  of  the  most  volatile  portions  yielded  equivalents  of  9  08, 
lO-Sl,  and  11-29. 

Other  fractions  obtained  by  collecting  the  chloride  that  was  first 
formed,  apart  from  that  which  distilled  over  later,  gavd,  on  analysis, 
equivalents  of  1230,  14-80,  and  18-74. 

Only  a  small  quantity  of  the  chloride  with  the  highest  equivalent 
was  obtained  ;  the  most  careful  analysis  failed  to  detect  in  it  the 
presence  of  aluminium,  iron,  or  any  other  element,  the  sample  having 
the  chemical  properties  of  glucinum  only. 

A  spectroscopic  examination  of  the  various  specimens  with  high 
equivalents  showed  that  certain  lines,  only  faintly  visible  in  ordintry 
samples  of  glucina,  became  steadily  stronger  as  the  equivalent  increased, 
and  the  known  lines  of  glucinum  became  somewhat  fainter. 

These  results  indicate  that  beryl  contains  a  new  element  having  in 
the  main  the  chemical  properties  of  glucinum,  but  a  much  higher  equiva- 
lent ;  its  chloride  is  more  volatile  and  more  readily  formed  than  that 
of  glucinum,  and  the  oxide  is  not  so  readily  precipitated  from  a  hydro- 
fluoric acid  solution  by  potassium  hydrogen  fluoride. 
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Thursday,    November    3rd,    1904.      Prof.    W.    A,    Tilden,    D.Sc, 
F.R.S  ,  President,  in  the  Chair. 

Messrs.  C.  P.  Beck,  J.  H.  Johnston,    R.  Leasing,   J.    Marsh,    and 
H.  S.  Shelton  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 

Walter  Henry  Bentley,  B.A..,  13,  Oaten  Hill,  Canterbury. 
John  Wyclif  Bl  ick,  20,  Mardale  Crescent,  Ediuburgh. 
Thomas  Story  Busher,  B.A..,  Queen's  College,  Oxford. 
Lvwrence  Caldecott,  47,  Wjbuin  Place,  P  issell  Square,  W.C. 
Robert  John   Caldwell,  B.S-.,  A.C.G.I.,  49,  M-^rritt  Road,  Crofton 

Park,  S.E. 
Peter  Skinner  Clark,  M.  B  ,  Ch.M.,  Cape  Town,  Cipe  Colony,  South 

Africa. 
Frederick  Clarkson-Harold,  10,  Fej's  Terrace,  Longford,  Ireland. 
Robert  Cornthwaite,  Agricultural  Laboratory,  Halifax. 
William  Crabb,  B.Sc,  The  Graoamar  S^h  )ol,  Penistone,  Yorks. 
James   Edward   Cunningham,    A.R.C.S.,    21,    Blenheim    Gardens, 

Willesden  Green,  N.W. 
Harold  Deane,  B.Sc,  34,  Drakefield  Road,  Upper  Tooting,  S.W. 
Francis  D  ckinson,  26,  O'Connell  Avenue,  Berkeley  Road,  Dublin. 
Edward  Evans,  33,  Ranelagh  Road,  Westminster,  S.W. 
Thomas  Wallace  Fagan,  B.A.,  Harper  Adams  Agricultural  College, 

Newport,  Salop. 
John  Kerr  Forrest,  Hawsleigh,  Balaclava  Road,  St.  Kilda,  N  S.W. 
Thomas  Reginald  Hodgson,  The  Sycamores,  Poulton-le-Fylde,  Lanes. 
George  William  Thomas  Horrod,  294,  Brixton  Hill,  S  W. 
John  Kenneth  Hir.  Id  Inglis,  M.A.,  B.Sj.,  University  College,  W.C. 
Thomas  Campbell  Jame;-,  B.  A.,  B.Si;.,  4,  Belmont  Terrace,  Llanelly. 
Walter  Richmond  James,  49,  Wednesfield  Road,  Wolverhampton. 
John  Richard  Johnson,  Apothecarieb'  Hall,  E.G. 
Horace  Francis  Jones,  3,  Kerry  Crescent,  Calne,  Wilts. 
William  App  Jones,  A.B.,  A.M.,  Ph.D.,  12e,  18th  Street,  New  York. 
Alfred  Francis  Joseph,  A  R.C.S.,  95,  Marylands  Road,  Maida  Vale,W. 
James  Stanley  Lauder,  c/o  B.  Harvey,  Qu'Appelle,  N.W.T.,  Assa., 

Canada. 
Arthur  Garfield  Levy,  B.Sc,  A. 1.0.,  c/o  B.  Blount,  Esq.,  76,  York 

Street,  S.W. 
James  Patrick  Longfltaff,  B.Sc,  19,  Fetters  Row,  Edinburgh. 
Arthur  Thomas  McDougall,  B.  A.,  3,  Albion  Road,  College  Park,  S.E. 
Harold  Joseph  Clarke  Mathews,  Massoy'a  Brewery,  Ltd.,  Burnley, 

Lanes. 
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Ernest  Westby  Millar,  A.R.C.S.,  Windsor,  Monkstown,  Co.  Dublin. 
Marie  Jean  Louis  Ernest  Rouillard,  B.S;\,  Malvern,  Natal. 
Percy  Edwin  Spielmann,  A. H.C.S.,  21,  Cadogan  Gardens,  S.W 
Harry  Stanley,  B.Sc,  The  Park,  Southend  Village,  Catford,  S.E. 
Thomas  Sutcliffe,  19,  Rhodes  Street,  Halifax,  York". 
Paul  John  Thibault,  Howell,  N.S.W. 

Douglas  Frank  Twiss,  M.Sc,  89,  Wood  Lane,  Harborne,  Birmingham. 
Herbert   Wood  Watson,  B.Sc,  111,   Brudenell   Roxd,  Hyde  Park, 

Leeds. 
William  Henry  Willcox,  M.D.,  B.Scj.,  F.LC,  St.  Miry's  Hospital.W. 
Frank  John  Wyeth,  M.A.,  14,  Preston  Drove,  Brighton. 

The  President,  in  announcing  the  lamented  death  of  Professor  Lobry 
de  Bruyn,  which  occurred  in  July,  after  a  short  illness,  reminded 
the  Society  that  the  deceased  was  one  of  the  Honorary  Foreign  Mem- 
bers elected  recently.  A  letter  of  sympathy  and  condolence  hid  been 
immediately  sent  in  the  name  of  the  Society  to  the  widow,  and  it  was 
hoped  that  an  obituary  notice  would  shortly  appeir  in  the  Journal. 

Of  the  following  papers,  those  marked  *  were  read  : 

*167.  "  Studies  on  the  dynamic  isomerism  of  a-  and  ^-crotonic 
acids.  Part  I."  By  Robert  Selby  Morrell  and  Edward  Kenneth 
Hanson. 

To  show  the  change  in  the  melting  point  with  variation  in  the  com- 
position of  a  mixture  of  a-  and  /3-crotonic  acids  at  tempera^ures  below 
the  melting  point  of  the  less  fusible  component  (a-crotonic  acid),  weighed 
quantities  of  the  a-acid  were  added  to  a  known  weight  of  the  /J-acid, 
and  the  freezing  point  of  the  mixture  observed.  It  was  found  that 
the  freezing  point  of  the  /tf-crotonic  acid  fell  from  14*96°  to  a  minimum 
of  — 1*1°,  and  then  rose  to  43'9°  on  graduil  addition  of  the  a-acid 
until  the  mixture  contained  30'8  per  cent,  of  the  ^-acid.  To  complete 
the  melting  point  curve,  the  lowering  of  the  freezing  point  of  a-crotonic 
acid  by  the  /8-isomeride  was  observed,  and  it  was  found  that  the  curve 
was  a  continuous  one  from  15°  through  —3°  (eutectic  point)  to  71'9°. 
There  is  no  compound  of  a-  and  ^-crotonic  acids  between  these  temper- 
atures. 

The  investigation  on  the  composition  of  the  two  acids  at  tempera- 
tures between  100°  and  168°  showed  that  yS-crotonic  acid  changed  on 
heating^nto  the  a-modification,  and  the  composition  of  the  mixture 
was  found  by  cooling  the  fused  mass  rapidly  and  determining  its  freez- 
ing point.  From  the  observed  values  of  the  freezing  points  for  known 
mixtures  of  the  two  acids,  the  composition  of  the  mixture  was  fixed 
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wiohout  having  recourse  to  estimation  by  chemical  methods.  At  168°, 
the  curve  showing  the  transformation  of  the  yS-acid  into  the  a-acid 
met  the  similir  curve  for  the  a-acid  changing  into  the  /8-acid  ;  the 
eompoiition  at  this  point  was  76  and  24  per  cent,  of  the  a-  and 
P  acids  respectively.  The  boiling  point  under  the  ordinary  pressure  of 
a  mixture  of  a-  and  y8-crotonic  acids  is  168 — 174°  (compare  Michael, 
J.jjr.  Chem.,  1892,  [ii],  46,  146). 

These  preliminary  experiments  furnish  no  evidence  as  to   the  exist- 
ence of  a  compound  of  a-  and  )8-crotonic  acids  between  100°  and  168°. 


*168.  "  The  constitution  of  nitrogen  iodide."    By  Oswald  Silberrad, 

The  empirical  formula  of  nitrogen  iodide  has  been  established  by 
Chattaway  {Amer.  Chem.  J.,  1900,  23,  363,  369,  and  1901,  24, 
138,  159,  318,  330,  342)  as  NgHglg,  but  the  analytical  results 
obtained  by  earlier  workers  showed  great  variations,  chiefly  due 
to  unsuitable  methods  of  preparation,  insufficient  precautions 
against  the  decomposing  action  of  light,  aud  faulty  methods  of 
analysis.  In  view  of  the  methods  of  preparation  and  properties 
of  the  compound,  the  formula  NjHglg  admits  of  two  possible 
constitutions  ;  NHglNIg  and  NHIjINHgT.  Chattaway's  work  does 
not  differentiate  between  these  two  formuljB,  and  the  earlier 
investigations  offer  no  further  proof  as  to  the  constitution.  On  the 
one  hand,  the  liberation  of  ammonia  by  the  action  of  acids  supports 
the  former  configuration,  whilst  the  formation  of  di-iodomethylamine 
by  the  action  of  methyl  iodide  appears  to  render  the  latter  formula 
probable. 

No  direct  derivatives  of  nitrogen  iodide  have  so  far  been  pre- 
pared in  a  pure  state,  the  metallic  compounds  investigated  have 
been  incorrectly  formulated  owing  to  impurities  in  the  products, 
and  the  only  organic  derivatives  of  nitrogen  iodide  hitherto  obtained 
are  those  prepared  by  Stahlschmidt  [Poygendorff's  Ann.,  1863, 119,421) 
by  the  action  of  methyl  iodide.  These  substances  are  so  indirectly 
related  to  nitrogen  iodide  that  they  afford  no  definite  proof  as  to  its 
constitution. 

In  order  to  obtain  substitution  products  closely  related  to  nitrogen 
iodide,  the  action  of  zinc  ethyl  has  been  studied,  and  in  this  way  it 
has  been  found  poesible  to  obtain  direct  proofs  as  to  the  constitution 
of  the  iodide. 

Zinc  ethyl  reacts  alowly  with  nitrogen  iodide,  producing  ^polatile 
paraffinB  together  with  a  white,  amorphous  compound,  insoluble  in 
elber,  from  which  ammonia  and  triothylamine  are  obtained  on  treat- 
BMiit    with   dilute   acid   and    subsequent   distillation    with    aqueous 
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caustic  potash.     From  this  it  is  evident  that  the  constitutioa  of  nitro- 
gen iodide  is  represented    by  the   formula    NH3INI3,   and  that   the 
action  of  zinc  ethyl  proceeds  according  to  the  equation  : 
I.  NH3:NI3   +   3Zn{C,U,),  =   3Zn(C,H5)I   +   NH3   +   N(G,ll,),. 
II.  2NH3   +   Zn(C2H,)2   =   Zn(NH2)2   +    2C2H3. 

This   formula  for   the  iodide   is  also  supported   by    many   of    the 
observations  of  earlier  investigators. 

Discussion. 

Dr.  Chattaway  recalled  the  fact  that  in  conjunction  with  Dr.  Orton 
{Amer.  C/iem.  Journal,  1901,  24,  342)  he  had  shown  tha.t  the  formula 
H3NINI3  alone  could  explain  the  actions  which  take  place  when 
nitrogen  iodide  is  slowly  decomposed  by  a  stream  of  water.  In  such  a 
progressive  decomposition,  this  molecule  is  broken  up  and  the  ammonia 
washed  away,  while  NI3  mixed  with  iodine  remains  in  the  solid  residue. 
If  the  ratio  N :  31  could  have  been  obtained,  the  formula  would  have 
been  established  beyond  question,  but,  owing  to  the  accumulation  of 
iodine,  a  possibility  of  experimental  error  was  introduced,  and  the  ratio 
1*18N :  31  was  the  nearest  approach  to  this  on  which  they  felt  able  to 
rely  confidently  ;  this  ratio,  however,  excludes  all  formulae  except  the 
one  they  put  forward.  Although  he  regarded  this  formula  as  un- 
doubtedly correct,  nevertheless  Dr.  Silberrad's  evidence  was  not  quite 
conclusive.  He  drew  attention  to  the  small  yield  of  triethylamine, 
and  suggested  that  under  the  experimental  conditions  much  of  the 
base  would  be  found  in  combination  with  ethyl  iodide  as  tetra- 
ethylammonium  iodide.  It  seemed  unlikely  that  nitrogen  iodide  could 
be  properly  dried  in  quantity  by  washing  with  alcohol  and  afterwards 
with  ether,  especially  as  the  compound  so  very  readily  interacted  with 
alcohol  with  the  production  of  ethyl  iodide,  aldehyde,  and  ammonia. 
The  triethylamine  obtained  under  these  conditions  might  have  been 
formed  by  the  interaction  of  ethyl  iodide  and  the  liberated  ammonia. 

He  hoped  to  be  able  shortly  to  publish  the  results  obtained  by  the 
study  of  the  interaction  of  nitrogen  iodide  and  the  magnesium  alkyl 
compounds,  particularly  the  benzyl  derivatives. 

Mr.  Smaet,  in  replying  on  behalf  of  Dr.  Silberrad,  who  was  absent, 
stated  that,  although  ammonia  was  produced  in  quantitative  yield  by 
the  interaction  of  nitrogen  iodide  and  zinc  ethyl,  yet  the  proportion  of 
triethylamine  obtained  in  these  experiments  was  so  small  that  it 
could  not  be  detected  until  the  experimental  conditions  had  been  care- 
fully worked  out,  and  even  then  large  quantities  of  the  iodide  had  to 
be  treated  in  order  that  the  base  might  be  isolated  and  identified. 
The  personal  risk  involved  in  ti-eating  a  kilogram  of  nitrogen  iodide 
under  ether  with  zinc  ethyl  was  very  small  in  comparison  with  the 
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danger  incurred  in  dropping  the  dry  iodide  into  an  ethereal  solution  of 
zinc  ethyl.  He  believed  that  a  pure  metallic  derivative  of  the 
nitrogen  iodide  had  actually  been  obtained,  and  that  a  paper  on  this 
subject  would  shortly  be  communicated  to  the  Society. 


*169.  "The  available  plant  food  in  soils."    By  Herbert  Ingle. 

The  results  of  the  author's  investigation  of  the  available  plant  food 
in  soils  lead  to  the  following  conclusions  : 

(1)  That  extraction  with  a  1  per  cent,  solution  of  citric  acid  for 
7  days  renders  a  soil  much  less  fertile,  especially  at  first,  but  that 
chemical  changes  in  such  soil,  during  the  gi-ovvth  of  the  plants,  gradu- 
ally render  it  again  capable  of  supplying  plant  food. 

(2)  That  beans  are  able  to  extract  a  larger  portion  of  the  potash 
and  phosphoric  acid  present  in  the  soil  than  barley.  This  was  especi- 
ally so  in  the  case  where  extracted  soil  was  used. 

(3)  That  Dyer's  method  {Trans.,  1894,  65,  115)  of  determining 
"available"  plant  food  in  soils  is  of  considerable  value  in  estimating 
their  relative  fertility,  but  that  another  factor  must  be  considered, 
namely,  the  rate  at  which  the  "available"  plant  food  is  renewed, 
especially  if  the  soils  exist  under  different  climatic  conditions. 

Whilst  this  is  probably  the  same  or  nearly  so  for  soils  under  similar 
climatic  conditions,  it  may  be,  and  probably  is,  very  different  in 
tropical  or  sub-tropical  soils  to  what  it  is  in  those  of  temperate 
climates. 

Discussion. 

Dr.  Dyer  said  that  he  had  seen  photographs  of  Mr.  Ingle's  pot 
culture  experiments,  and  these  certainly  seemed  to  confirm  the  view 
that  the  phosphoric  acid  and  potash  soluble  in  1  per  cent,  citric  acid 
solution  corresponded  with  the  quantity  of  those  constituents  imme- 
diately available  as  plant  food.  But  the  most  interesting  part  of 
Mr.  Ingle's  work  on  the  subject  was  that  showing  the  recuperative 
power  of  soils  even  after  they  had  been  artificially  denuded  of  imme- 
diately available  mineral  food. 


170.  "  The  basic  properties  of  oxygen :  compounds  of  the  ethers  with 
nitric  acid."     By  Julius  Berend  Cohen  and  John  Gatecliff. 

In  view  of  recently  published  results  on  the  additive  compounds  of 
the  ethers,  the  following  observations  which  were  made  early  in  the 
year  may  be  of  interest.  In  extracting  with  ordinary  ether  the  pro- 
duct*  of   the   nitric   acid  oxidation   of   substituted   tolueuei:,  it    was 


195 

frequently  observed  tl.at,  after  deh)  drating  and  removing  the  ether  on 
the  water-bath,  a  small  quantity  of  yellow  liquid  remained  which  had 
a  characteristic  odour  quite  unlike  that  of  ether.  If  this  liquid  were 
more  strongly  heated,  or  even  left  for  a  time,  it  decomposed  with 
a  succession  of  little  explosions  and  the  evolution  of  nitrous  fumes. 
The  liquid  is  produced  by  the  action  of  nitric  acid  on  ether  and  behaves 
qualitatively  like  a  mixture  of  these  two  sub-tances.  When  added  to 
strong  sulphuric  acid,  nitric  oxide  is  evolved,  this  result  being  also 
obtained  by  adding  strong  nitric  acid  to  a  mixture  of  strong  sulphuric 
acid  and  ether.  The  liquid  behaves  like  nitric  acid  to  pheno',  benzene, 
and  anilii  e.  In  order  to  ascertain  whether  it  had  a  dednite  composi- 
tion the  following  expiriments  were  made.  Definite  volumes  of  the 
purifitd  ether  and  dilute  nitric  acid  (IHNO3 :  2H.^0)  were  shaken 
up  in  a  sepa'ating  funnel,  the  lower  layer  was  remove'',  and  the 
ethereal  layer  deh)  drated  for  24  hours  over  anhydrous  sodium  sul- 
phate. The  excess  of  ether  was  then  removed  by  distillation  until 
the  thermometer  registered  50°,  when  the  process  was  stopped,  for  if 
the  temperature  rises  above  this  point  decooi position  occurs  and 
brown  fumes  are  evohel.  Air  was  now  blown  into  the  pale  yellow 
residue  contained  in  a  Leaker  until  the  odour  of  ether  had  almost 
disappeared.  As  in  this  stite  the  liquid  decomposes  rapidly  at  the 
ordinary  temperature  and  slowly  even  at  0°,  quantities  of  one  to  two 
grams  were  rapidly  weighed  and  made  up  with  water  to  100  c.c.  A 
measured  volume  was  then  titrated  with  standirJ  caustic  soda,  using 
methyl-orange  as  indicator.  The  following  results  were  obtained  with 
purified  methylated  ether,  ethyl  ether,  and  propyl  ether. 

Volumes  of  ether  and  dilute 
uitric  acid  taken. 

C.C.     HNO3  :     50  CO.  ether 

50 

50 

50 

50 

50 

50 

*  The  ether  in  this  case  was  not  distilled,  but  evaporated  at  the  ordinary  temper- 
atuie  under  20  mm.  pressure. 

The  calculated  a-mounts  of  nitric  acid  corresponding  with  the 
formulse  (C2H5)20,HN03  and  (C3H,)20,HN03  are  46  and  38-2  percent, 
respectively.  The  agreement  in  the  case  of  ethyl  ether  is  quite 
satisfactory.  The  compound  with  propyl  ether  is  evidently  less  stable 
at  the  ordinary  temperature,  the  affinity  for  nitric  acid  appearing  to 
diminish  with  increasing  molecular  weight.     Amyl  ether  and  dilute 


Ether  employed. 

Methylated  ether  . 

>» 

»> 
Ethyl  ether     

Perc( 
acid 

'utawe  of  uitrio 
ill  the  product. 

45-2            50 
444*          50 
44  4            25 
47-3            50 

47-5            50 

Propyl  ether    

33-8            50 

35-9            50 
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nitric  acid  have  no  interaction  at  the  ordinary  temperature,  and  this  is 
alao  the  case  with  dimetbylquinol,  the  only  aromatic  ether  investigated. 


171.  "  The  condensation  of  formaldehyde  with  acetone.     A  pre- 
liminary note."     By  Emil  Alphonse  Werner. 

When  acetone  is  mixed  with  a  40  per  cent,  solution  of  formaldehyde, 
no  interaction  takes  place  until  a  small  amount  of  alkali  is  added  ;  if 
the  liquids  are  mixed  in  the  undiluted  form,  the  addition  of  a  small 
amount  of  caustic  potash  causes  after  a  few  moments  a  very  violent 
reaction,  the  liquid  boils,  and  an  orange-red,  resinous  condensation  pro- 
duct separates. 

When  the  substances  are  mixed  in  10  per  cent,  aqueous  solution,  the 
reaction  proceeds  much  more  slowly,  the  liquid  gradually  assumes  a 
dark  yellow  colour,  showing  a  green  fluorescence  ;  after  one  hour,  the 
condensation  product  commences  to  separate  as  a  bright  orange-yellow 
powder,  and  at  the  end  of  24  hours  the  reaction  is  complete.  During 
the  change,  the  alkalinity  of  the  liquid  diminishes  considerably.  The 
condensation  product,  when  tluroughly  washed  and  dried,  forms  an 
orange-yellow,  amorphous,  satiny  powder  with  a  peculiar  odour.  It  has 
the  empirical  formula  C^HjO  :  analysis  gave  C  =  68'97  and  69"58, 
H  =  7'46  and  7*54  per  cent.,  whilst  the  calculated  percentages  are 
C  =  69*56,  H  =  7'24.  The  compound  is  freely  soluble  in  alcohol,  acetone, 
or  glacial  acetic  acid,  and  is  precipitated  unchanged  by  water ;  it 
dissolves  sparingly  in  benzene,  chloroform,  or  ether.  The  same 
substance  is  produced  whether  the  acetone  or  the  formaldehyde  be 
used  in  excess. 

It  might  have  been  expected  that  a  compound  having  the  composition 
C^H^O,  that  is,  a  polymeride  of  CHICH-CO-OHg  (C  =  68-56,  H  =  8-56), 
would  have  been  formed  ;  this,  however,  does  not  appear  to  be  the  case. 
With  bromine  in  glacial  acetic  acid  solution,  it  behaves  as  a  saturated 
compound,  hydrogen  bromide  is  evolved,  and  a  mono-brominated  deriva- 
tive formed,  which  separates  on  diluting  with  water  as  a  dark  brown 
powder. 

The  addition  of  hydrochloric  acid  to  the  alkaline  filtrate  from  the 
original  experiment  produces  a  yellow  precipitate  having  the  same 
composition  as  the  orange-yellow  condensation  product. 


172.  "  The  union  of  hydrogen  and  chlorine.      Rate  of  decay  of 
the  activity  of  gaseous  chlorine."      By  Joseph  William  Mellor. 

The  rate  at  which  active  chlorine  xeturns  to  the  ordiuary  condition 
folio WM  the  exponential  law  a;«iXQ0~«^,  wheie  x  denotes  activity  at  time 
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t,  and  a  and  Xq  are  constants  (a  being  2*2  approxima'ely).  This  is 
true  when  the  activity  is  induced  either  by  the  electric  discharge  or 
by  exposure  to  light. 


173.  "Note  on  the  influence  of  certain  salts  and  organic  sub- 
stances on  the  oxidation  of  guaiacum."  By  Miss  Edith 
Gertrude  Willcock, 

The  author  has  investigated  the  influence  of  various  silts  on  the 
oxidation  of  guaiacum  with  hydrogen  peroxide  by  determinirg  the 
time  cecessary  to  produce  a  s'andard  blue  tiut  when  the  conditions 
were  so  adjusted  that  the  roncen'ration  of  guaiacum,  peroxide,  and 
salt,  and  the  temperature  were  the  same  throughout  the  series. 

It  was  found  that  the  oxidation  was  accelerated  by  the  chlorides 
of  ammonium,  lithium,  potassium,  barium,  iron,  and  aluminium,  the 
bromides  of  sodium  and  potassium,  potassium  iodide,  sodium  fluoride, 
and  potassium  nitrite  ;  whereas  the  nitrates  of  ammonium,  potissium, 
and  barium,  and  the  sulphates  of  sodium,  potassium,  and  magnesium 
had  no  appreciable  influence. 

These  results  show  (1)  that  the  influence  of  the  silt  is  determined 
by  the  nature  of  the  anion,  and  (2)  that  the  halogen  salts  as  a  group 
accelerate  the  oxidation. 

Of  the  salts  examined,  those  of  the  halogens  alone  showed  a  true 
accelerating  action,  for  although  potassium  nitrite  certainly  accelerates 
the  oxidation  of  guaiacum  by  hydrogen  peroxide,  yet  as  it  will  itself 
oxidise  this  resin  in  the  absence  of  the  peroxide  its  influence  is  not 
comparable  with  that  of  the  Silts  which  have  no  independent  oxidis- 
ing a(  tion  ;  this  remark  also  applies  to  ferric  chloride. 

A  comparison  of  the  salts  of  ihe  halogens  among  themselves  showed 
that  the  iodides  have  the  gieatest  accelerating  action,  the  effect  of  the 
others  diminishing  in  the  fo  lowing  order;  namely,  bromides,  chlor- 
ides, and  fluorides.  The  position  of  the  iodides  in  the  lis-t  may  be 
connected  with  the  oxidising  action  of  hydrogen  peroxide  on  the?e  salts. 

Salts  such  as  aluminium  chloride  and  sodium  fluoride,  which  form 
acid  solutions,  have  a  relatively  feeble  accelerating  power. 

Oidinary  "pure"  aluminium  chloride  readily  oxidises  gua'acum 
even  in  the  absence  of  peroxide,  but  a  specially  purified  sample  of  the 
salt  had  no  independent  oxidising  action  whatever,  and  it  increased 
the  rate  of  oxidation  by  hydrogen  peroxide  only  very  slightly.  The 
activity  of  commei'cial  aluminium  chloride  is  probably  due  to  the  pre- 
sence of  ferric  chloride. 

The  acids  of  the  acetic  series  have  no  accelerating  action,  but  the 
metallic   salts   of    the   lower   members   of    the  series   have  a  slight 
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influence,  due  probably  to  the  fact  that  they  are  hydrolysed  by  water 
into  free  acid  and  base.     Carbohydrates  and  proteids  have  no  action. 

Formaldehyde  is  commonly  des'cribed  as  oxidising  guaiacum,  but 
this  effect  is  probably  due  to  impurities.  The  commercial  product 
is  an  active  oxidiser,  turning  guaiacum  bhie  even  in  the  absence  of 
hydrogen  peroxide,  but  pure  formaldehyde,  freshly  prepared  by  the 
distillation  of  paraformaldehyde,  has  no  action  whatever. 

Commercial  glycerol  readily  oxidises  guaiacum,  turning  the  resin 
blue  immediately,  but  in  this  case  also  the  action  .seems  to  be  due  to 
impurities,  for  when  freshly  distilled  under  diminished  pressure  in  the 
dark  it  has  no  effect  by  itself,  although,  like  methyl  and  ethyl 
alcohols  and  ethylene  glycol,  it  assists  the  accelerating  action  of  the 
metallic  haloids  at  the  ordinary  temperature  (15 — 25°).  These  sub- 
stances, however,  at  50 — 70°  all  exert  a  retarding  influence,  and  this 
may  be  due  to  some  absorption  of  the  available  oxygen  by  the 
alcohol. 

The  carbohydrates  dextrose,  lajvulose,  sucrose,  maltose,  dextrin, 
starch,  glycogen,  and  mastic  decrease  the  accelerating  action  of  the 
salts,  and  the  proteid  globulin  has  the  same  action. 

The  action  of  carbohydrates  and  proteids  (globulins)  in  diminishing 
the  accelerating  power  of  salts  is  probably  due  to  the  fact  that  the 
organic  substance,  being  itself  oxidisable,  absorbs  a  part  of  the  oxygen 
which  is  liberated,  and  also  to  its  influence  on  the  degree  of  dis- 
sociation of  the  salt  (compare  Walker  and  Hambly,  Trans.,  1897,  71, 
Gl). 

The  effect  of  sucrose  on  the  electrical  conductivity  of  sodium 
chloride  has  been  measured  by  Mr.  Hardy,  who  found  that  the  pre- 
sence of  16  per  cent,  of  this  sugar  in  a  normal  solution  of  the  salt 
diminished  the  electrical  conductivity  by  23  per  cent,  (compare  J. 
Vhysiol,  1903,  29,  26). 

The  accelerating  action  of  the  alcohols  is  adequately  explained  by 
their  influence  on  the  solubility  of  the  guaiacum.  When  an  alcoholic 
solution  of  the  resin  is  added  to  water,  precipitation  occurs,  but  on 
the  addition  of  more  of  the  alcohol  the  precipitate  redissolves.  This 
was  found  to  be  the  case  with  all  the  alcohols  examined  except 
mannitol,  and  this  substance  alone  failed  to  accelerate  the  oxidation 
of  the  guaiacum. 


174.  "Note  on  the  influence  of  potassium  persulphate  on  the  estima- 
tion of  hydrogen  peroxide."     By  John  Albert  Newton  Friend. 

It  was  shown  in  a  recent  communioatioa  {Trans.,  1904,  85,  597 
that  in  onlinary  circumHtunce.s  a  correct  estiuaato  of  hydrogen  per- 
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oxide  is  not  obtained  by  titration  with  potassium  permanganate. 
The  author  now  shows  that  for  every  molecule  of  peroxide  not 
accounted  for  a  molecule  of  persulphate  disappears.  This  observa- 
tion suggests  that  the  reaction  HgOj  +  KgS.^Og  =  KgSO^  +  HgSO^  +  Oj 
probably  takes  place,  this  change  being  catalytically  accelerated  by 
some  oxide  of  manganese  formed  during  titration. 


175.  "  The  influence   of  sunlight    on    the   dissolution   of  gold  in 
aqueous  potassium  cyanide."    By  William  Arthur  Caldecott. 

The  fact  that  the  formation  of  potassium  thiocyanate  in  aqueous 
solution,  under  the  conditions  indicated  by  the  equation  PbS  +  KCy + 
0  =  PLO  +  KCNS,  is  accelerated  by  bright  sunlight  was  noted 
some  years  ago  by  Bettel  and  Feldtmann  (Proc.  Chem.  Metcdlurg.  Soc. 
S.  Africa,  1896,  1,  267).  In  a  paper  published  last  year  (/.  Chem. 
Metallurgr.  Soc.  S.  Africa,  1903,  4,  51)  by  E.  H.  Johnson  and  the 
author,  the  analogy  between  potassium  aurocyanide  and  potassium 
thiocyanate  with  regard  to  their  formation  and  reduction  was  dis- 
cussed, 

The  following  experiments  were  cirrieJ  out  with  tha  view  of  ascer- 
taining whether  sunlight  accelerated  the  formation  of  potassium  auro- 
cyanide, as  well  as  that  of  potassium  thiocyanate. 

A  strip  of  gold  foil  weighing  832"5  milligrams  and  having  a  total 
superficial  area  of  852  sq.  mm.  was  immersed  in  a  0*5  per  cent,  potass- 
ium cyanide  solution,  contained  in  a  clear  glass  litre  bottle  at  about 
19°.  In  another  similar  glass  vessel,  coated  with  three  layers  of 
black  varnish,  was  placed  a  corresponding  amount  of  the  potassium 
cyanide  solution  and  a  sfrip  of  gold  foil  weighing  900  milligramp,  but 
with  a  superficitil  area  equal  to  that  of  the  other  strip.  The  two 
bottles  were  then  exposed  to  direct  sunlight  for  about  5  J  hours  daily 
during  five  days,  the  loss  of  weight  of  the  gold  foil  strips  was  noted, 
the  maximum  temperatures  of  the  solutions  being  recorded  daily.  The 
results  were  as  follows  : 

The  clear  bottle. 
Gold  dissolved  in 

milligrams.  Temp. 

1st  day     25-5  36° 

2nd  day    21-0  34 

3rd  day    28-0  34 

4th  day    27-0  37 

5th  day    32-0  39 

Daily  average 26*7  36  18-6  39-8 


The  blackened  bottle. 
Gold  dissolved  in 

milligrams.          Temp. 

20-0               40° 

17-0 

38 

20-0 

38 

17-0 

40 

190 

43 

200 

This  table  shows  that  the  rate  of  dissolution  of  the  gold  in  the  clear 
glass  bottle  was  43  per  cent,  greater  than  that  in  the  blackened 
vessel,  although  the  temperature  of  the  solution  was  on  an  average 
3  "8°  lower  than  in  the  former  case. 

The  lately  published  researches  of  Berthelot  (Compt.  rend.,  1904, 
139,  1G9)  indicate  that  the  ab-orption  of  oxygen  by  aqueous  potassium 
cyanide  is  accelerated  by  sunlight.  The  greater  rapidity  with  which 
gold  dissolves  in  potassium  cyanide  solution  in  bright  sunlight  may 
hence  be  considered  as  being  due  to  the  liberation  of  more  nascent 
cyanogen,  in  proportion  to  the  additional  oxygen  absorbed,  with  the 
consequent  increased  formation  of  aurous  cyanide. 

176.  "  The  fractional  hydrolysis  of  amygdalinic  acid.     /soAmyg- 
dalin."     By  Henry  Drysdale  Dakin. 

As  amygdalinic  acid,  prepared  by  the  action  of  hot  baryta  solution 
on  amygdalin,  gives  racemic  mandelic  acid  on  complete  hydrolysis 
with  acids,  it  is  therefore  probably  a  partially  racemic  substance, 
and  may  be  considered  as  being  the  maltoside  of  inactive  mandelic 
acid.  On  fractional  hydrolysis,  it  was  found  that  the  mandelic  acid 
set  free  in  the  earlier  stages  of  the  reaction  was  strongly  dextro- 
rotatory, whilst  that  liberated  at  a  later  stage  was  Irevorotatory.  By 
repeated  crystallisation  of  the  magnesium  salts  and  of  the  free  acids 
derived  from  the  products  of  hydrolysis,  it  was  found  possible  to 
isolate  both  optically  active  varieties  of  mandelic  acid  in  a  pure  s>tate. 

Starting  from  amygdalin,  which  on  hydrolysis  gives  Z-mandelic  acid 
almost  exclusively,  it  is  thus  possible  to  prepare  both  d-  and  ^-mandelic 
acids  without  employing  any  additional  optically  active  substance. 

The  production  of  an  isomeric  partially  racemic  amygdalin,  as  the 
result  of  the  limited  action  of  baryta  solution  on  amygdalin,  was  sug- 
gested by  J.  W.  Walker  (Trans.,  1903,  83,  472),  but  efforts  to  isolate 
the  substance  were  unsuccessful. 

The  substance  has  now  been  obtained  in  crystalline  form,  and  its 
main  properties  have  been  investigated  ;  it  is  very  much  more  soluble 
in  water  and  alcohol,  has  a  much  lower  melting  point  and  a  higher 
Rpecifio  rotation  than  ordinary  amygdalin.  The  close  relationship 
between  the  two  substances  is  shown  by  the  fact  that  both  are 
similarly  attacked  by  the  enzyme«,  cmulsin  and  maltase. 

The  new  substance  gives  aaiygdalinic  acid  and  ammonia  on  treatment 
with  alkali,  whilst  with  concentrated  acids  it  yields  maidelic  acid, 
glucose,  and  ammonia.  The  mandelic  acid  set  free  on  complete  hydro- 
lysis with  hydrochloric  acid  is  distinctly  dextrorotatory,  whereas  that 
derived  from  ordinary  amygdalin  is  huvorotatory.  The  tuggested 
cauM  of  this  furprising  result  is  that  the  two  forms  of  which  iso- 
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amygdalin,  as  a  partially  racemic  substance,  may  be  asf  umed  to  be 
composed  are  hydrolysed  at  unequal  rates,  and  that  the  form  which  is 
least  readily  hydrolysed  undergoes  progressive  racemisation. 


177.  "The  effect  of  anhydrides  on  organo-magnesium  bromides. 
Part  I.  The  action  of  phthalic  anhydride  on  magnesium 
a-naphthyl  bromide."  By  Samuel  Shrewder  Pickles  and  Charles 
Weizmann. 

Although  Grignard's  reaction  has  been  extensively  used  for  the 
production  of  hydrocarbons,  alcohols,  and  acids  from  ketones  and 
esters,  the  effect  of  this  reaction  on  anhydrides  does  not  seem  to  have 
been  studied.  With  the  object  of  discovering  another  method  for  the 
preparation  of  certain  quinones  and  their  derivatives,  the  magnesium 
reaction  was  tried  with  magnesium  a-naphth}  1  bromide  and  phthalic 
anhydride.     The  course  of  the  reaction  may  be  expressed  as  follows  : 

(1)  Formation  of  additive  compound  : 

0,H.<CO>0    +   C,.H,-MgBr    =    C.H.<^(^5'qOJ^>0. 

(2)  Action  of  water  and  dilute  acid  : 
C.H,<C(C..Hff^tgBr^  +   H,0  = 

C.H,<'^<"i»g^)(°"'>0    +   JIgO    +    HBr. 

(3)  Further  action  of  water  : 
C.H,<P<C..H5)(0H)v>o    _^    c.H.<C<,^'.^H,)(OH),    _^ 

the  product  of  the  reaction  being  a  keto-acid,  in  this  case,  a-naphthoyl- 
o-benzoic  acid. 

Such  acids,  on  treatment  with  strong  sulphuric  acid,  pass  almost  at 
once  into  quinones,  the  foregoing  acid,  for  example,  yielding  naphth- 
anthraquinone. 

Subsequent  experiments  have  shown  that  the  above  reaction  is 
capable  of  general  application.  Thus,  using  phthalic  anhydride  and 
bromobenzene,  the  authors  have  obtained  benzoyl-o-benzoic  acid  and 
anthraquinone,  and  with  phthalic  anhydride  and  yS-bromonaphthalene 
they  have  obtained  /3-naphthoyl-o-benzoic  acid  and  naphthacene- 
quinone. 

Experiments  are  now  being  carried  out  in  the  aliphatic  series  with 
succinic  anhydride  and  various  fatty  bromides. 
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178.  "The  combustion  of  ethylene."     By  William  Arthur  Bone 
and  Richard  Vernon  Wheeler. 

The  combustion  of  ethylene  appears  to  be  essentially  a  process  of 
hydroxy lation,  that  is,  oxygen  initially  enters  the  hydrocarbon  and  is 
distributed  between  the  carbon  and  hydrogen,  giving  rise  to  hydroxyl- 
ated  molecules,  which  sooner  or  later,  according  to  the  rapidity  of  the 
process,  undergo  thermal  decompositions  into  simpler  products.  The 
stages  in  the  combustion  are  represented  by  the  following  scheme : 

CHo        CH-OH         CH-OH         f     ¥  ?  9^^ 


8h^-^8h/    -^8h.oh  -  2^o:cH-^o:c.OH->o:c.oH 

C0  +  H2    CO+H20    C02  +  H20 

The  more  salient  features  of  the  experiments  may  be  summarised  as 
follows  : 

(1)  There  is  no  preferential  combustion  of  either  carbon  or  hydro- 
gen when  ethylene  interacts  with  a  quantity  of  oxygen  insufficient  to 
burn  it  completely  to  steam  and  oxides  of  carbon.  The  separation  of 
carbon  or  hydrogen,  when  it  does  occur,  is  to  be  entirely  ascribed  to 
secondary  thermal  decompositions. 

(2)  Formaldehyde  is  the  most  prominent  intermediate  oxidation 
product,  and  at  low  temperatures  its  formation  is  probably  preceded  by 
that  of  a  less  oxygenated  product. 

(3)  The  formation  of  aldehydes  precedes  that  of  steam  and  oxides 
of  carbon. 

(4)  The  stage  in  the  combustion  process  at  which  secondary  decom- 
positions set  in  is  determined  entirely  by  the  temperature  conditions. 
Below  the  ignition  point,  such  changes  do  not  come  into  play  to  any 
appreciable  extent  until  the  btage  corresponding  with  the  formation 
of  formic  acid  is  reached.  The  greater  part  of  this  substance  then 
decomposes  into  carbon  monoxide  and  steam,  whilst  the  remainder  is 
further  oxidised  to  carbonic  acid,  which  in  turn  breaks  down  into 
carbon  dioxide  and  steam.  Above  the  ignition  point,  the  formaldehyde 
produced  rapidly  decomposes  into  carbon  monoxide  and  hydrogen. 

(5)  There  is  no  eeparation  of  carbon  or  liberation  of  acetylene,  even 
in  the  explosive  combustion  of  ethylene,  except  when  the  oxygen 
present  is  insuilicient  to  burn  the  hydrocarbon  to  formaldehyde.  In 
Bucb  circumstances,  the  excess  of  ethylene  is  thermally  decomposed, 
yielding  carbon,  hydrogen,  methane,  and  traces  of  acetylene.  Some 
evidence  wuh  obtained  under  suitable  conditions  of  the  transformation 
of  the  initial  product,  CII^ICU'OH,  into  the  isomeric  acetaldohyde, 
which  in  then  independently  oxidised  to  carbon  monoxide,  water, 
and  formaldehyde,  ott  proved  in  a  previous  paper. 
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The  authors  have  not  yet  decided  whether  at  low  temperatures  the 

oxygen  is  conveyed  to  the  hydrocarbon  directly  or  indirectly,  but  at 

high  temperatures,  as,  for  example,  in  the  explosion  wave,  it  is  believed 

H-C-H        H-C-OH 
that  there  is  a  direct  passage  from  „  U  tt  ^^  tt  ri  rvu'  ^^  ^^^®  result 

of  collisions  between  single  molecules  of  ethylene  and  oxygen. 


179.  "The  decomposition  of  methylcarbamide."    By  Charles  Edward 

Fawsitt. 

This  investigation  has  been  conducted  on  similar  lines  to  that  on 
carbamide  {Zeit.  physikal.  Chem.,  1902,  41,  601),  and  it  is  found  that 
the  mechanism  of  the  decomposition  is  precisely  similar  in  the  two 
cases,  so  that  the  theory  put  forward  to  explain  the  decomposition  of 
carbamide  is  also  applicable  in  the  present  instance. 

The  decomposition  of  methylcarbamide  by  acids  is  due  to  a  trans- 
formation of  the  methylcarbamide  into  methylamine  cyanate, 
which  is  subsequently  decomposed  by  the  acid.  The  initial  transforma- 
tion is  a  reaction  of  the  first  order,  and  the  velocity  coefficient  at  99° 
is  almost  exactly  one-half  that  of  carbamide.  In  these  experiments 
it  is  only  the  free  methylcarbamide  which  represents  the  active  con- 
centration of  substance  decomposing  at  any  instant.  A  direct  hydro- 
lysis is  brought  about  only  very  slightly  even  by  very  concentrated 
alkali,  and  the  reaction  with  pure  water  is  very  much  slower  than  is 
the  case  with  carbamide. 


180.  "Position  isomerism  and  optical  activity;  the  methyl  and 
ethyl  esters  of  di-o-,  -?«-,  and  -ji>-nitrobenzoyltartaric  acids." 
By  Percy  Faraday  Frankland  and  John  Harger. 

The  authors  describe  the  preparation  and  properties  of  the  six  esters 
in  question,  which  were  obtained  by  the  action  of  the  three  isomeric 
nitrobenzoyl  chlorides  on  methyl  and  ethyl  tartrates  respectively.  The 
rotation  of  each  was  determined  in  the  fused  state,  and  over  a  wide 
range  of  temperature,  in  some  cases  from  15°  to  180°.  All  these  com- 
pounds, like  the  corresponding  dibenzoyl-  and  ditoluyl-tartrates,  are 
strongly  Isevorotatory.  The  p-  and  7/^nitrobenzoyl  groups  were  found 
to  exercise  a  very  great  rotatory  effect,  the  molecular  rotations  of  the 
diethyl  di-j9-  and  di-?)i-nitrobenzoyltartrates  and  of  the  dimethyl  di-p- 
nitrobenzoyltartrate  being  considerably  in  excess  of  those  exhibited 
by  the  corresponding  dibenzoyl-  and  ditoluyl-tartrates.  The  dimethyl 
di-7/i-nitrobenzoyltartrate,  on  the  other  hand,  exhibited  a  molecular 
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rotation  which,  although  considerably  greater  than  that  of  dimethyl 
dibenzoyltartrate,  was  almost  identical  with  that  of  dimethyl  di-m- 
toluyltartrate. 

The  o-nitrobenzoyl  group  behaved  in  an  altogether  exceptional 
manner,  its  relative  rotatory  influence  being  entirely  dependent  on 
the  temperature.  Thus  it  has  been  previously  shown  by  one  of  the 
authors  (P.  Frankland  and  Wharton,  Trans.,  1896,  69,  1591)  that  the 
rotatory  effect  of  the  o-toluyl  group  is  inferior  to  that  of  the  benzoyl 
group,  and  it  would  have  been  anticipated,  therefore,  that  the  o-nitro- 
benzoyl radicle  should  exert  a  still  smaller  effect ;  this  was  actually 
found  to  be  the  case  above  130°,  but  with  fall  of  temperature  its 
rotatory  effect  so  rapidly  increases  that  at  15°  the  latter  proved  to  ba 
even  greater  than  that  of  the  ^-nitrobenzoyl  group.  This  abnormal 
behaviour  of  the  o-nitrobenzoyl  group,  which  was  only  fully  studied  in 
the  case  of  the  ethyl  compound,  was  thus  limited  to  the  superfused 
state,  the  melting  point  of  diethyl  di-o-nitrobenzoyltartrate  being  143°. 
This  melting  point,  again,  is  exceptional  in  being  considerably  higher 
than  that  of  the  meta-  (95-8^)  and  that  of  the  para-  (121-5°)  com- 
pounds respectively. 

The  rotation  of  all  these  compounds  is  very  sensitive  to  temperature, 
diminishing  in  every  case  as  the  latter  rises,  much  the  largest  tem- 
perature-coefficient being  possessed  by  the  orbho-compound. 


181.  "The  action  of  nitrogen  sulphide  on  organic  substances. 
Part  II."  By  Francis  Ernest  Francis  and  Oliver  Charles  Minty 
Davis. 

The  action  of  nitrogen  sulphide  on  anisaldehyde  gives  rise  to  tri- 
p-methoxycyanidine  and  anisamidine  sulphate,  which  are  isolated  by 
taking  advantage  of  their  solubilities  in  benzene  and  water  respec- 
tively. An  insoluble  derivative  of  anisamidine,  containing  sulphur, 
is  also  produced  which  is  very  stable  towards  alkalis  but  yields 
anisoylanisamidine  on  treatment  with  strong  acids. 


182.  "Reduction    products  ojSdi     thylanhydracetonebenzil, 

and   condensation  products  of  benzaldehydes   with    ketones." 
By  Francis  Robert  Japp  and  William  Maitland. 

When  a/?-dimothylanhydnicetonebonzil  is  boiled  for  a  few  minutes 
with  fuming  hydriodiu  acid,  it  is  reduced  to  a  cyclojjentenone  deriva- 
tive (m.  p.   122°): 
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C«H,-C-==C(CH3)  C!,H,-C-CH(CH3) 

CeH,-C(0H)-CH(CH3)-^^^  +  ^^  "  C6H,-C-OH(CH3)>^^    +  "^^^ 

This  compound  is  identical  with  that  which  Vorlander  and  Wilcke 
{Ber.,  1898,  31,  1887)  obtained  by  the  action  of  hydrogen  chloride  on 
dimethyldiphenyltetrahydro-y-pyrone,  but  which  they  erroneously 
regard  as  dibenzylidenediothylketone.  By  further  reduction  with 
hydriodic  acid,  it  yields  the  corresponding  cyclopentanone  derivative. 

The  authors  have  prepared  various  alkyl  derivatives  of  tetra- 
hydro-y-pyrone  by  the  usual  method  of  condensing  benzaldehyde 
with  aliphatic  ketones,  and  have  studied  their  reactions,  especially 
with  the  view  of  obtaining  cyc^opentenone  derivatives. 


183.  "  Interaction   of  sodium    phenylglycidate  with  phenylhydr- 
aziue."     By  Francis  Robert  Japp  and  WiUiam  Maitland. 

When  sodium  phenylglycidate  is  heated  with  phenylhydrazine  in 
alcoholic  solution  at  100°,  ihydroxj/'l  :5-dip/tenyl-3-pi/razolidon« 
(m.  p.   173'5°)  is  obtained  in  the  form  of  its  sodium  salt: 

O 
OaHg-CH-CH-COgR  +  CoH^-NH-NHj  = 

By  the  action  of  heat  or  of  dehydrating  agents,  hydroxydiphenyl- 
pyrazolidone  is  converted  into  1  :  5-diphenyl-3-pyrazolone, 
C,H,-N-NH 

(m.  p.  252°),  previously  obtained  by  Knorr  {Bor.,   1887,  20,    1107) 
by  distilling  cinnamoylphenylhydrazine. 


184.  "  a-Benzoyl-yS-trimethacetylstyrene."    By  Francis  Robert  Japp 
and  William  Maitland. 

The  authors  have  obtained  a-benzoyl-P-trimethacetylstyrene, 
G«H,'C — CH 
_  C.H^-CO  CO-C(CH3)3 
(m.  p.  115°),  by  the  action  of  potassium  hydroxide  on  a  mixture  of 
benzil    and   methyl    tert.-h\xiy\    ketone.     In  its  reactions,  it  closely 
resembles  a;8-dibenzoylstyrene  (Japp  and  Klingemann,  Trans.,  1890, 
57,  662),  except  that,  on  heating,  it  is  converted  into  a  mixture  of 
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two  isomeric   crotolactones,  \  n  n      n,->  ^    ^  ^    ('^-    P*    1^0°)    and 


O 


CgHg-CH  CO 


\J 


185.  "  Olefinic  ketonic  compounds."    By  Sieg-fried  Ruhemann. 

Rabe  {Ber.,  1902,  35,  3947)  stated  that  the  additive  compound  of 
aniline  and  ethyl  benzylideneacetoacetate  melted  at  78°  instead  of  at 
105°  (erroneously  printed  as  103°)  as  found  by  Ruhemann  and  Watson 
(Trans.,  1904,  85,  1170).  On  re-examination,  it  was  found  that  the 
melting  point  could  be  raised  to  106 — 107°,  which  closely  agreed  with 
that  given  by  Francis  {Ber.,  1903,  36,  937)  for  the  substance  he 
obtained  by  combining  benzylideneaniline  with  ethyl  acetoacetate. 

The  author  also  examined  the  action  of  potassium  cyanide  on 
benzylideneacetylacetone  and  ethyl  benzylideneacetoacetate  respect- 
ively, and  found  that  in  the  first  case  cyanobenzylacetylacetone, 
C6H5-CH(CN)-CH(CO-CH3)2  (m.  p.  127—128°),  and,  in  the  other, 
ethyl  cyanobenzylacetoacetate,  C6H5-CH(CN)-OH(CO-CH3)-C02-C2H5, 
are  produced.  On  hydrolysis  with  caustic  potash,  the  former  nitrile 
furnishes  phenylacetopropionic  acid,  C^H5*CH(C02H)'OH2*CO'OH3, 
wliilst  ethyl  cyanobenzylacetoacetate  yields  a  mixture  of  phenylaceto- 
propionic and  phenylsuccinic  acids.  Under  the  influence  of  concen- 
trated sulphuric  acid,  cyanobenzylacetylacetone  is  transformed  into 
phenyldiacetopropionic  acid,  C6H5-CH{002H)CH(G0-CH3)2  (m.  p. 
149 — 150°);  ethyl  cyanobenzylacetoacetate,  on  the  other  hand,  furnishes 

the  dihydropyrone  derivative,  ^q.qjj/^.  |j\>C!-CO./C2H5. 

The  mode  of  formation  and  the  properties  of  cinnamylideneacetyl- 
acetone,  C„H6*CH:CH-CH:C(C0-CH3)2  (m.  p.  103—104°),  are  also 
described.  This  di-olefinic  ketone,  on  exposure  to  light,  undergoes  a 
change  similar  to  that  occurring  in  the  case  of  cinnamylidenemalonic 
acid  (Liebermann,  Ber.,  1895,  28, 1440  ;  Riiber,  Ber.,  1902,  35,  2411), 
and  yields  a  colourless  substance  (m.  p.  158 — 159°)  which  has  double 
the  molecular  weight  of  cinnamylideneacetylacetone.  These  two  com- 
pounds are  still  under  examination. 
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186.  '•  A^-Oleic   acid."    By  Henry  Rondel  Le  Sueur. 

Id  a  former  communication  {Trans.,  190i,  85,  827),  tho  author 
stated  that  he  was  engage!  in  the  preparation  of  an  isomeride  of  oleic 
acid  containing  the  double  linking  between  the  a-  and  /3-carbon  atoms, 
and,  although  the  work  is  nob  complete,  the  appearance  of  a  paper  by 
G.  Ponzio  {Gazzetta,  1904,  34,  ii,  77  ;  Chem.  Centr.,  1904,  ii,  691)  on 
the  same  subject  necessitates  the  publication  of  the  results  so  far 
obtained. 

il'^-Oleic  acid,  CjjHg^-CHiCH'CO^H,  obtained  by  the  action  of 
alcoholic  potash  on  a  bromostearic  acid,  crystallises  from  light  petro- 
leum in  long,  flat  needles  melting  at  58 — 59°;  its  ethijl  ester  melts  at 
25 — 26'^.  The  acid,  on  oxidation  with  potassium  permanganate,  yields 
afi-dihydroxystearic  acid  melting  at  1 26°,  which  on  further  oxidation 
yields  palmitic  acid,  thereby  proving  the  position  of  the  double 
linkinuf. 


187.  "Action  of  magnesium   alkyl  halides   on   derivatives  of 
camphor."     By  Martin  Onslow  Forster. 

The  action  of  magnesium  alkyl  halides  on  derivatives  of  camphor 
is  not  always  normal,  and  several  interesting  changes  have  been 
observed. 

The  compound,  CjgHg^Oj,  from  camphorquinone  and  magnesium 
methiodide  is  a  volatile,  colourless  compound,  dissolving  readily  in 
organic  media  and  very  sparingly  in  water,  from  which  it  crystallises 
in  minute,  transparent  prisms  and  needles  melting  at  132°.  A  2  per 
cent,  solution  in  absolute  alcohol  is  optically  inactive. 

The  compound,  G^-^^^0.^,  from  «so nitrosocamphor  and  magnesium 
methiodide  is  soluble  in  acids  and  alkalis,  forming  colourless  solu- 
tions ;  it  separates  from  boiling  water  as  a  crystalline  powder  and 
melts  at  180°. 

The  compound,  CjiH^gOgN",  from  nitrocamphor  and  magnesium 
methiodide  is  insoluble  iu  sodium  carbonate  solution,  but  dissolves  in 
aqueous  sodium  hydroxide ;  it  ciystallises  from  petroleum  in  lustrous 
leaflets  melting  at  83°. 

The  compound  from  hydroxymethylenecamphor  and  magnesium 
methiodide  is  a  colourless,  fragrant  oil  which  boils  at  234°/765  mm., 
has  sp.  gr.  0-9639,  and  [a]o  170-8°.  It  is  insoluble  in  aqueous  sodium 
hydroxide,  and  gives  no  coloration  with  ethereal  ferric  chloride. 
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188.  "  Sulphoncliloroalkylamides."  By  Frederick  Daniel  Chattaway. 

In  the  course  of  an  investigation  of  nitrogen  halogen  derivatives 
of  the  sulphonamides,  a  number  of  compounds  yielded  by  various 
methyl,  ethyl,  and  benzyl  derivatives  of  the  sulphonamides  have  been 
obtained.  All  the  sulphonalkylamides  are  readily  converted  by 
a  solution  of  hypochlorous  acid  into  the  corresponding  chloroamides, 
RS02-NHR'  +  HOC1  =  RS02-NC1K'+H20.  Those  containing  methyl 
and  ethyl  groups  are  comparatively  stable,  whereas  those  in  which 
benzyl  occurs  undergo  spontaneous  decomposition  after  a  few  hours  ; 
even  when  kept  in  dry  air,  chlorine  and  hydrogen  chloride  are  liber- 
ated, while  a  pungent  odour,  resembling  that  of  benzaldehyde,  becomes 
apparent.  When  rapidly  heated,  they  all  decompose  with  evolution 
of  gas,  but  without  explosion.  Like  the  sulphondichloroamides,  they 
are  very  reactive,  and  promise  to  be  of  considerable  value  in  the  syn- 
thesis of  secondary  amines  containing  different  alkyl  groups. 

The  following  compounds  are  typical  examples  of  a  long  series  of 
these  substances  which  has  been  prepared.  Benzenesulphonchloro- 
methylamide,  Ci.Hj'SOg'NOl'CHg,  colourless,  short  rhombs,  m.  p.  81°; 
benzenesulphonchloroethylamide,  CgHj'SOa'NCl'CgHj,  colourless  plates, 
m.  p.  52°;  benzenesulphonchlorobenzylamide,CgH5'S02*NCl'CH2*CgH5, 
colourless,  slender  prisms,  m.  p.  109°  ;  ^-toluenesulphonchloromethyl- 
amide,  CHg-CgH^'SOj'NCl'CHg,  colourless  prisms,  m.  p.  82°;  m-nitro- 
benzenesulphonchloromethylamide,  N02'CgH4'S02'NCl*CH3,  pale 
yellow,  four-sided  plates,  m.  p.  136°;  a-naphthalenesulphonchloromethyl- 
amide,  CiQHy'SOg'NCl'CHg,  colourless,  six-sided  prisms,  m.  p.  78°; 
a-naphthalenesulphonchlorobenzylamide,  OjQH-*S02'NCl*CH2'CgH5, 
very  pale  yellow  prisms,  m.  p.  94°;  /3-naphthalenesulphonchloromethyl- 
amide,  colourless  prisms,  m.  p.  91°;  /3-naphthalenesulphonchloro- 
propylamide,  CjoHy'SOg'NCl'CgH^,  colourless  plates,  m.  p.  86°. 


RESEARCH  FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
December  next.  Applications  for  grants,  to  be  made  on  forms  which 
can  be  obtained  from  the  Assistant  Secretary,  must  be  received  on 
or  before  Monday,  December  5th,  1904. 
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At  the  next  ordinary  meeting,  on  Wednesday,  November  16tb, 
1904,  at  5.30  p.m.,  the  following  papers  will  be  communicated  : 

"  The  iFomerism  of  the  amidines  of  the  naphthalene  series."  By 
R.  Meldola  and  J.  H.  Lane. 

"  Theory  of  the  production  of  mercurous  nitrite  and  of  its  conversion 
into  various  mercury  nitrates."     By  P.  C.  Ray. 

"  Amidechloroiodides."     By  G.  D.  Lander. 

"  A  new  8ynthesis  of  iaocaprolactone  and  some  derivatives."  By 
D.  T.  Jones  and  G.  Tattersall. 

"The  influence  of  substitution  in  the  nucleus  on  the  rate  of  oxida- 
tion of  the  side-chain.  Part  II.  Oxidation  of  the  halogen  derivatives 
of  toluene."     By  J.  B.  Cohen  and  J.  Miller. 

"The  halogen  derivatives  of  naphthacenequinone."  By  S.  S.  Pickles 
and  C.  Weizmann. 

"Constitution  of  pyrazolidone  derivatives."     By  B.  Prentice. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Arnold,  Carl.  Compendium  of  chemistry,  including  general,  in- 
organic, and  organic  chemistry.  Translated  by  John  A.  Mandel. 
pp.  627.     New  York  1904.  From  the  Publishers. 

Beadle,  Clayton.  Chapters  on  papermaking.  Vol.  I,  pp.  151. 
London  1903.  From  the  Author. 

Behring,  E.  von.  The  suppression  of  tuberculosis,  together  with 
observations  concerning  phthisiogenesis  in  man  and  animals,  and 
suggestions  concerning  the  hygiene  of  cow  stables  and  the  production 
of  milk  for  infant  feeding,  with  special  reference  to  tuberculosis. 
Translated  by  Chsirles  Bolduau,     pp.  vi-|-85.     New  York  1904. 

From  the  Publishers. 

Benedicks,  Carl.  Recherches  physiques  et  physico-chimiques  sur 
I'acier  an  carbone.     pp.  219.     ill.     Uppsala  1904.     From  the  Author. 

Getmau,  Frederick  H.  Laboratory  exercises  in  physical  chemistry, 
pp.  viii-H241.     New  York  1904.  From  the  Publishers. 

Girard,  Charles,  Analyse  des  mati^res  alimentaires,  et  recherche 
de  leurs  falsifications,     pp.  871.     ill.     Paris  1904. 

From  the  Publisher 

Graebe,  Carl.  Graebe-Feier,  Cassel,  20th  September,  1903.  pp.  138. 
ill.     Genf  1903.  From  Dr.  R.  H.  Aders  Plimmer. 


21U 

Holleman,  A.  F,  A  laboratory  manual  of  organic  chemistry  for 
beginners.  An  appendix  to  the  author's  text-book  of  organic 
chemistry.  Translated  by  A.  Jamieson  Walker,  pp.  78.  New  York 
1904.  From  the  Publishers. 

Jones,  Chapman.  The  science  and  practice  of  photography.  Fourth 
edition,     pp.  569.     ill.     London  1904.  From  the  Author. 

Joiiet,  H.  Index  to  the  literature  of  thorium,  1817 — 1902.  Smith- 
sonian Miscellaneous  Collections.     Vol.  xliv.     Washington  1904. 

From  the  Smithsonian  Institution. 

Kyoto  Imperial  University.  Memoirs  of  the  College  of  Science  and 
Engineering.     Vol.  I,  No.  1.     1903.  From  the  University. 

Langworthy,  C.  F.,  and  Austen,  Peter  T.  The  occurrence  of 
aluminium  in  vegetable  products,  animal  products,  and  natural  waters. 
A  contribution  to  the  bibliography  of  the  subject,  pp.  168.  New 
York  1904.  From  the  Publishers. 

Leach,  Albeit  E.  Food  inspection  and  analysis.  For  the  use  of 
public  analysts,  health  officers,  sanitary  chemists,  and  food  economists, 
pp.  xiv  +  787.     ill.     New  York  1904.  From  the  Publishers. 

Lippmann,  Edmund  O.  von.  Die  Chomie  der  Zuckerarten.  3rd 
edition  of  Die  Zuckerarten  und  ihre  Denvate.  2  vols.  pp.  2003. 
Braunschweig  1904.  From  the  Publishers. 

Liversidge,  A.  Tables  for  qualitative  chemical  analysis,  pp.  126. 
Loudon  1904.  From  the  Author. 

Manchester,  Rivers  Department.  Annual  Keport,  year  ending 
March  30th,  1904.     pp.  44.  From  the  Corporation. 

Morse,  Irving  H.  Calculations  used  in  cane-sugar  factories.  A 
practical  system  of  chemical  control  for  Louisiana  sugar-houses  and 
other  cane-producing  countries,     pp.  viii-f75.     Now  York  1904. 

From  the  Publishers. 

Riggs,  Louis  Warner.  Elementary  manual  for  the  chemical  labora- 
tory,    pp.  138.     New  York  1904.  From  the  Publishers. 

Royal  Society  of  London.      Record.    Second  edition,  1901.    pp.  427. 

From  the  Society. 

Scliuiidl,  U.  C.  Die  Kathodenstrahlen.  pp.  120.  ill.  Braun- 
schweig 1904.  From  the  Publishers. 

Stoddart,  F.  Wallis.  On  the  best  method  of  sowage  disposal  for 
Hmall  commuuitio.'i.     pp.  32.     ill.     Bristol  1904.       From  the  Author. 

Sutton,  Francis.  Systematic  handbook  of  volumetric  analysis. 
Ninth  edition,     pp.  xii-{-617.     ill.     London    1904. 

From  the  Author. 

Treadwoll,  K.  1*.  Analytical  chemistry.  Volume  11.  Quantitative 
analysis.  Translatod  by  William  T.  Hall.  pp.  654.  ill.  New  York 
1904.  Fiom  the  Publishers. 

UuiUxl  States,  Philippiuo  CummiHsiun.     Report  of  the  Superintend- 
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ent  of  Government   Laboratories  in   the  Philippine   Islands,  for  the 
year  ended  September  1st,  1903.     pp.278,     ill.     1904. 

From  the  Commission. 

University  of  California.  Report  of  work  of  the  Agricultural 
Experiment  Station  of  the  University  of  California.  1901  — 1903. 
pp.  222.     ill.  From  the  University. 

Wachter,  Wilhelm.  Das  Fener  in  der  Natur,  im  Kultus  und 
Mythus,  im  Volkerleben.     pp.  166.     Leipzig  1904. 

From  the  Publisher. 

Wallace,  Robert.  Argentine  shows  and  live  stock,  pp.  154.  ill. 
Edinburgh  1904.  From  the  Author. 

"Wassermmn,  A.  Immune  (-era. :  haemolysins,  cytotoxins,  and  pre- 
cipitins. Authorised  translation  by  Charles  Bolduan.  pp.  77.  ill. 
New  York  1904.  From  the  Publishers. 

West  Indies,  Imperial  Department  of  Agriculture.  Sugar-cane 
experiments  in  the  Leeward  Islands.  Part  I.  Experiments  with 
vaiieties  of  sugar-cane,  with  appendices  on  the  chemical  selection  of 
sugar-cane.  Part  IE.  Manurial  exjicriments.  pp.  68,  115.  Barbados 
1904.  From  the  Department. 


II.  By  Purchase. 

Bischof,  Carl.  Die  feuerfesten  Tone.  Deren  Vorkommen,  Zusam- 
mensttzung,  Untersuchung,  Behandlung  und  Andweudung.  Mit 
Beriicksichtigung  der  feuerfesten  Materialien  iiberhaupt.  Dritte 
Auflage  von  Hermann  Kaul.     pp.  viii  +  446.     ill.      Leipzig  1904, 

Borchers,  W.  Die  Beziehungen  zwischen  Aquivalentvolumen  und 
Atonigewicht.  Ein  Beitrag  zur  Festigung  und  Vervollstiindigung  des 
periodi.-clien  Systems  der  Elemente.     pp.  17.     Halle  1904. 

Collin,  Eugene,  et  Perrot,  Era.  L^s  r^sidus  iudustriels  de  la  fabrica- 
tion des  huiles  et  essences  utilises  par  ragriculture  comme  aliments  et 
commo  engrais.     pp.  299.     ill.     Paris  1904. 

Eder,  J.  M.,  and  Valenta,  E.  Beitrage  zur  Photochemie  und 
Spectralanalyse.     pp.  868.     ill.     Wien  1904. 

Hammarsten,  Olof.  Lehrbuch  der  physiologischen  Chemie.  Fiinfte 
Auflage.     pp.  715.     Wiesbaden  1904. 

Hime,  Henry  W.  L.  Gunpowder  and  ammunition,  their  origin  and 
progress,     pp.  256.     London  1904. 

Jahrbuch  der  Radioaktivitat  und  Elektronik.  Herausgegeben  von 
Johannes  Stark.     Band  I.     1904. 

Kekule,  August.  Uber  die  Konstitution  und  die  Metamorphosen 
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*189.  "  The  isomerism  of  the  amidines  of  the  naphthalene  series 
(fifth  communication  on  anhydro-bases)."  By  Raphael  Meldola 
and  Joseph  Henry  Lane. 

When  2  : 4-dinitroaceto-a-naphthalide  is  reduced  by  tin  and  hydro- 
chloric acid,  the  aminoamidine  (M.  and  S.  ethenyltriaminonaphthalene) 
has  the  a-NH  constitution  (No.  I),  and  the  isomeric  base  (Markfeldt's), 
produced  when  iron  and  hydrochloric  acid  are  used  for  reduction,  has 
the  /3-NH  constitution  (No.  II).  The  constitution  of  the  correspond- 
ing ethenyldiaminonaphthalenes  follows  from  this  result : 

NH-C-OH,  NH-C-CHg  N=C-CH3  NziC-CHj 


/V\y       ,/VNn 


NH      .    /    Y    ^NH 


New  ethenyldiamino-  II.  Prager's  ethenyldi- 

naphthalene  {Trans.,  aminonaphthalene. 

1903,  83,  1190). 

This  conclusion  has  been  reached  by  a  comparison  of  the  iV^-alkyl- 
amidines  obtained  by  the  direct  alkylation  of  the  ethenyldiamino- 
naphthalenes with  the  iV^-alkylamidines  prepared  synthetically  and  of 
known  constitution.  Thus  the  iV-ethylamidine,  prepared  by  the  direct 
ethylation  of  Prager's  base,  is  identical  with  the  base  prepared  by 
reducing  the  compound  No.  Ill,  and  the  isomeric  iV^-ethyl- 
amidine,  obtained  by  the  ethylation  of  the  new  ethenyldiamino- 
naphthalene  {Trans.,  1903,  83,  1193),  is  identical  with  the  base 
prepared  by  reducing  compound  No.  IV  and  then  debrominating  the 
product : 

NOj  N:iC-CH3 

/\/\n<co-ch3  _       /\/\^.cu 

\/\y  \/\/ 

III. 


Br 
IV. 


\/\/ 


It  has  thus  been  shown  that  the  isomerism  of  the  ethenyltriamino- 
naphtbaienes  is  a  case  of  structural  i.soniorism  brought  about  by  a 
novel  and,  up  to  the  present  time,  uni(jue  method,  namely,  the  action 
of   different   reducing    agents    on    the   same   dinitro-compound.     In 
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explanation  of  this  isomerisation,  the  hypothesis  is  advanced  that  one 
of  the  reducing  agents,  probably  the  iron,  effects  a  fractional 
reduction  of  the  nitro-groups,  while  the  other  reducing  agent  attacks 
both  nitro-groups  simultaneously.  The  formation  of  the  amidine  ring 
would  thus  take  place  in  one  case  under  the  orienting  influence  of 
the  NOg-group,  and  in  the  other  case  under  the  orienting  influence  of 
the  NHg-group,  and  the  resulting  anhydro-bases  might  under  these 
conditions  be  expected  to  be  isomeric,  the  intermediate  phases  being  the 
compounds  : 


/'\/\ 


NH-CO-CHg  NH-CO-CH, 


NH2      .  f   Y   >NH2 


00' 


NO2  NHj 

The  investigation  is  being  extended  to  the  benzene  series  so  as  to 
obtain  evidence,  if  possible,  of  the  intermediate  phases. 

The  transformation  of  the  a-NH-aminoamidiue  into  the^S-NH-amino- 
amidine  (Trans.,  1903,  83,  1200)  is  explained  by  the  temporary 
saturation  of  the  amidine  ring  by  hydrogen  and  the  subsequent 
removal  of  the  element  in  accordance  with  the  scheme  : 

NH2-C\oH,<^^>C-CH3   ->  NH2-0,oH,<^g>CH.CH3  ^' 

(P) 

(«) 

NH2-C,oH,<^2>C-CH3. 


Discussion. 

Dr.  Landek  asked  whether  Professor  Meldola  had  observed  tauto- 
meric relationships  between  the  isomeric  amidiues.  The  work  might 
be  regarded  as  settling  the  nature  of  the  so-called  "  virtual  "  tauto- 
merism  of  the  open-chain  mixed  amidines  discovered  by  von 
Pechmann. 

Dr.  KoHN  inquired  whether  the  author  had  tried  to  reduce  the 
dinitro-compound  electrolytically.  If  not,  this  method  might  throw 
some  light  on  the  suggested  hypothesis  of  the  formation  of  the  two 
amidines,  since  the  stages  observed  in  the  electrolytic  reduction  of 
nitro-compounds  were  somewhat  different  from  those  which  obtained 
with  the  use  of  metals  and  acid. 

Dr.  Divers  asked  whether  the  production  of  one  or  other  amino- 
amidine,  according  to  the  metal  employed,  might  not  rather  be  due  to 
the  reducing  action  of  stannous  or  ferrous  chloride  than  to  that  of 
the  metal  itself.     But  even  although  due  to  the  action  of  the  metal, 
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there  may  be  difference  in  the  effect  because  the  reduction  is  not 
caused  actually  by  hydrogen,  but  by  the  combined  simultaneous  action 
of  the  metal  and  the  2  :  4-dinitroaceto-a-naphthalide  on  the  hydro- 
chloric acid. 

Dr.  Morgan  remarked  that  the  hypothesis  that  iron  and  hydrochloric 
acid  reduced  the  nitro-groups  of  2  : 4-dinitroaceto-a-naphthalide 
successively  was  supported  by  the  known  behaviour  of  this  reducing 
agent  towards  wi-dinitro-  compounds  in  the  benzene  series.  The 
production  of  7/i-nitraniline  from  w-dinitrobenzene  by  the  action  of 
limited  amounts  of  iron  and  acid  had  formerly  been  patented  (D.R.-P. 
67018).  He  had  likewise  found  that,  in  the  case  of  dinitromesitylene, 
the  use  of  iron  and  water  with  a  small  amount  of  acetic  or  hydrochloric 
acid  as  catalyst  led  to  the  production  of  nitromesidine,  whereas  com- 
plete reduction  to  diaminomesitylene  was  effected  by  employing  tin 
and  hydrochloric  acid. 

Quite  recently,  Meister,  Lucius,  &  Briining  (D.R.-P.  151768, 
Abstr.,  1904,  i,  943)  had  obtained  l-acetylamino-2  : 4-diamino- 
naphthalene  from  2  :  4-dinitroaceto-a-naphthalide  by  using  iron  and 
acetic  acid.  As  the  authors  assumed  that  this  acetyltriamine 
was  an  intermediate  product  in  the  formation  of  one  of  the  two 
isomeric  aminoamidines,  it  would  bo  of  interest  to  ascertain  whether 
the  acetylated  base  would  yield  by  direct  dehydration  the  isomeride 
predicted  by  their  theory. 

Professor  Meldola,  in  reply,  stated  that  both  ferrous  and  stannous 
chlorides  had  been  tried  as  reducing  agents.  The  latter  gave  rise  to 
the  M.  and  S.  base,  the  former  was  apparently  without  action 
under  ordinary  conditions.  Several  metals  other  than  tin  and  iron 
had  been  used  as  reducing  agents,  and  the  results  were  described  in 
the  present  and  in  former  papers.  Thus  far,  the  action  of  iron  in 
giving  rise  directly  to  Markfeldt's  base  appeared  to  be  unique. 

The  practical  difficulty  that  presented  itself  in  all  the  experiments  was 
the  great  insolubility  of  2 : 4-dinitroaceto-a-naphthalide.  This  compound 
was  practically  insoluble  in  cold  alcohol  and  acetic  acid.  With  con- 
centrated sulphuric  acid  as  a  solvent,  there  was  a  danger  of  the  acetyl 
group  being  split  off.  For  this  reason,  electrolytic  reduction  had  not 
hitherto  been  attempted.  He  agreed  with  Dr.  Lander's  view  that  the 
results  arrived  at  might  be  regarded  as  settling  the  question  of 
the  "  virtual  "  tautomerism  of  the  amidines  raised  by  von  Pechmann. 
There  seemed  to  be  no  tautomeric  relations  between  the  isomeric 
amidines  or  aminoamidines.  The  patented  process  for  preparing 
acetyltriaminonaphthaleno  referred  to  by  Dr.  Morgan  had  not  yet 
been  tried. 
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*190.  "  Theory  of  the  production  of  mercurous  nitrite  and  of  its  con- 
version into  various  mercury  nitrates."     By  Prafulla  Chandra  Ray. 

Mercurous  nitrite  is  the  sole  product,  other  than  water,  of  the 
immediate  action  of  mercury  on  dilute  nitric  acid  containing  any 
nitrous  acid.  In  the  absence  of  the  latter  acid,  the  former  is  quite 
inactive.  The  formation  of  the  salt  may  be  expressed  by  the 
equation  2Hg  +  N02H  +  HO*N02  =  Hg2(N02)2  +  H20,  but  it  is  in 
part  converted  by  nitric  acid  into  nitrate  and  nitrous  acid.  At  suit- 
able temperatures  and  in  presence  of  the  right  proportions  of  water 
and  nitric  acid,  a  stage  is  soon  reached  in  which  the  quantity  of  nitrite 
produced  by  nitrous  acid  is  just  balanced  by  that  decomposed  by  nitric 
acid.  There  then  ensues  for  some  time  a  steady  accumulation  of 
mercurous  nitrite,  during  which  the  production  of  permanent 
nitrite  is  due  wholly  to  the  nitric  acid,  as  expressed  by  the  equation 
4Hg  +  4HN03  =  Hg2(NO.^)2  +  Hg2(N03)2  +  2H20.  So  long  as  this 
equation  is  valid,  there  is  present  in  the  solution  an  unvarying 
quantity  of  nitrous  acid,  acting,  as  it  were,  catalytically.  Analyses 
of  portions  of  the  solution  drawn  off  close  to  the  surface  of  the 
mercury  give  support  to  the  foregoing  theoretical  considerations. 
When  working  at  35°,  the  mercurous  nitrite  and  mercurous  nitrate 
are  present  in  molecular  proportion. 

The  basic  constitution  of  Marignac's  mercurous  nitrates  is  traced 
to  the  behaviour  of  mercuric  nitrite,  which  is  itself  derived  from 
mercurous  nitrite  (Trans.,  1904,  85,  523).  The  production  of 
hemi-hydroxy-mercurous  nitrate  is  explained  by  the  following 
equation  :  2Hg2(N03)2  +  2Hg  +  Hg.,(NOo)2  +  2HoO  =  4HO-Hg.,N03  + 
2N0. 

Two  oxy-mercurosic  nitrates,  one  orange-yellow  and  the  other 
lemon -yellow,  the  latter  best  known  through  Gerhardt's  work,  the  former 
a  salt  obtained  by  the  author,  are  both  traced  to  their  origin  from 
mercurous  nitrite  through  the  agency  of  mercuric  nitrite.  Direct 
oxidising  action,  whether  by  nitric  acid  or  by  air,  is  demonstrated  to 
be  at  least  unnecessary  for  the  production  of  the  mercuric  and  mer- 
curosic  nitrates  which  result  from  the  prolonged  changes  occurring 
in  a  nitric  acid  solution  of  mercury. 


*191.  *' Amidechloroiodides."    By  George  Druce  Lander  and  Harry 

Edwin  Laws. 

When  pure  dry  hydrogen  iodide  is  passed  into  a  solution  of  benz- 
anilide  imidechloride  in  light  petroleum,  an  amidechloroiodide, 
probably  having  the  constitution  Ph'CClI'NHPh,  is  precipitated  as 
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a  microcrystalline,  yellow  powder  (m.  p.  106°  with  decomposition). 
A  similar  result  is  obtained  with  the  imidechloride  of  benzo-jo- 
toluidide. 

With  arylamines  and  sodium  alkyloxides,  amidines  and  imino- 
ethers  respectively  are  formed,  the  chloroiodides  first  losing  hydriodic 
acid  and  the  imidechlorides  then  reacting  in  the  usual  way.  As  the 
iodine  atom  is  not  capable  of  giving  reactions  of  substitution  no  direct 
evidence  in  support  of  the  given  constitution  can  be  adduced,  but  the 
compounds  are  analogous  in  physical  properties  and  chemical 
behaviour  to  Biltz's  amideiodides,  RCIo'NHg. 

Benzamidedi-iodide,  PhCI.,*NH.„  can  be  easily  prepared  by  means  of 
dry  hydrogen  iodide  instead  of  the  concentrated  aqueous  solution 
used  by  Biltz.  Benzonitrile  is  formed  from  it  by  the  action  of 
alcoholic  sodium  ethoxide. 


192.  "  A  new  synthesis  of  jsocaprolactone  and  certain  derivatives." 
By  David  Trevor  Jones  and  George  Tattersall. 

woCaprolactone  may  be  easily  obtained  by  the  action  of  magnesium 
methyl  iodide  on  ethyl  lievulate  in  ethereal  solution,  the  yield  being 
30  per  cent. 

CH3-CO-OH2-CH2-C02Et-^CH3-C(OMgI)(CH3)2-CH2-CH2-C02Et-> 
C(OH)(CH3)2-CH2-CH2-C02Et  ->  C(CH3)2<o!^2->cH2. 

On  treating  t«ocaprolactone  with  phosphorus  pentabromide  in  the 
cold  and  pouring  the  product  into  alcohol,  ethyl  y-bro7noiaocaproate, 
(CHg)2CBr*CH2'CH2'C02Et,  is  formed,  which  decomposes  on  distil- 
lation. 

Ethyl  y-methylallylacetate,  CHgXMe'CHg'CHj'COjEt,  obtained  by 
treating  etliyl  y-bromoisocaproate  with  diethylaniline  at  140°  for 
10  minutes,  is  a  fragrant,  mobile  liquid  boiling  at  85°  under  20  mm. 
pressure. 

y-Melhylallylacetic  {y -methyl- £^y-penUnoxc)  acid, 
CH2:CMe-CHj-CH2-C02H, 
produced  when  the  preceding  ester  is  hydrolysed  with  aqueous  caustic 
Hoda,  is  a  litjuid  with  a  pungent  odour ;  it  is  volatile  in  steam  and 
polymeriseH  on  distillation. 
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193.  "The  influence  of  substitution  in  the  nucleus  on  the  rate  of 
oxidation  of  the  side-chain.  Part  II.  Oxidation  of  the 
halogen  derivatives  of  toluene."  By  Julius  Berend  Cohen 
and  James  Miller. 

The  authors  have  studied  the  behaviour  of  the  isomeric  chloro- 
bromo-  and  dibromo-toluenes,  and  the  following  table  contains  a 
synopsis  of  the  results  obtained  with  these  substances  and  also  with 
the  dichlorotoluenes  (compare  Trans.,  1904,  85,  174),  the  compounds 
on  the  left  being  least,  those  on  the  right  most,  rapidly  oxidised.  The 
bracket  iudicates  an  approximately  ec^ual  rate  of  oxidation. 

Cl-Cl  3-5  2-5  2-6  2-3  24  34 

^ , '  ^ , ' 

Cl-Br  3-5  2-5  26  23  24  34 

Br-Cl 2-5  2-3  24  34 

Br'Br 35  23  25  26  24  34 


The  order  of  oxidation  is  the  same  in  all  three  series  with  the 
exception  of  the  2  :  3-dibromotoluene,  which  follows  the  3  :  5-  instead 
of  the  2  :  5-  and  2  :  6-compounds,  as  in  the  other  two  series. 

A  comparison  of  the  pairs  of  chlorobromo-compounds  with  reversed 
positions  of  the  halogens  indicates  that  the  compound,  in  which 
bromine  occupies  the  meta-position,  is  the  less  rapidly  oxidised  of  the 
two. 

The  dibromotoluenes  are  in  all  cases  less  rapidly  oxidised  than  the 
dichlorotoluenes,  and  where  bromine  is  in  the  meta-position  the  re- 
tarding action  is  much  more  pronounced  than  in  the  other  cases. 

The  position  occupied  by  the  chlorobromotoluenes  as  regards  the 
rate  of  oxidation  is  not  always  midway  between  the  other  two  series 
(the  dichloro-  and  dibromo-toluenes),  but  appears  at  first  sight  to  be 
quite  irregular ;  it  may  be  accounted  for  by  the  fact  that  the  three 
monobromotoluenes  are  much  more  rapidly  oxidised  than  the  three 
monochlorotoluenes,  and  if,  as  appears  probable,  two  different  halogens 
interfere  less  with  each  other's  individual  intiuence  than  two  similar 
halogens,  the  apparent  irregularities  vanish.  The  problem  is,  however, 
thereby  rendered  more  complex. 

The  authoi's  propose  to  introduce  the  word  ''tsotopic"  (To-os, 
equal ;  tottos,  place)  to  indicate  similar  compounds  substituted  in 
the  same  positions.  Thus  the  2  : 3-dichloro-,  2  : 3-chlorobromo-, 
3  :  2-chlorobromo-,  and  2  :  3-dibromo-toluenes  would  be  "  isotopic  '' 
substances. 
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194.  "The    halogen    derivatives    of   naphthacenequinone."      By 
Samuel  Shrewder  Pickles  and  Charles  Weizmann. 

In  the  systematic  investigation  of  the  halogen  derivatives  of 
naphthacenequinone,  C^^Hl^qO^,  the  preparation  of  these  compounds  by 
direct  bromination  or  chlorination  is  not  advisable,  inasmuch  as  the 
separation  and  identification  of  the  products  would  be  a  matter  of 
considerable  difficulty.  The  authors  have  succeeded  in  obtaining  a 
monochloro-derivative,  in  which  the  position  of  the  chlorine  atom  is 
defined  by  first  treating  hydroxynaphthoyl-o-benzoic  acid  with  phos- 
phorus pentachloride,  thus  obtaining  a  chloronaphthoyl-o-benzoic  acid. 
On  treating  this  acid  with  concentrated  sulphuric  acid,  water  is  elimin- 
ated and  chloronaphthacenequinone  is  produced. 

CO    OH  CO  01 


COgH  COgH 

Hydroxynaphthoyl- 
o-benzoic  acid. 

CO    CI 

+  Hp. 

CO 

Chloronaphthacenequinone. 

196.  *'  The  constitution  of  pyrazolidone  derivatives  :  )8-phenylazoiso- 
valeric  acid  and  s-;8-phenylhydrazidohutyric  acid."  By 
Bertram  Prentice. 

When  l-phenyl-3  : 3-dimethyl-5-pyrazolidone  (m.  p.  74 — 75°)  is 
hydrolyBed  with  barium  hydroxide,  yS-phenylazoisovaleric  acid  (m.  p. 
57—58°)  is  produced  {An7ialen,  1896,  292,  272).  When  treated  with 
reducing  agents  in  acid  solution,  yS-phenylazojsovaleric  acid  yields 
l-phenyl-3  : 3-dimethyl-5-pyrazolidone,  which  is  formed  by  the  con- 
densation of  the  intermediate  /?-phenylhydrazidotsovaloric  acid. 

l-Phenyl-3-methyl-5-pyrazolidone,  prepared  according  to  Knorr  and 
Dudeu'H  method  (Her.,  1893,  26, 103),  was  alHo  hydrolysed,  and  yielded 
»./?-pheDylhydrazidobutyric  acid,  CjHj'N Il-NH-CH(01f3)-Cll./C02H 
(m.  p.  96 — 97°),  an  unstable  substance  with  strong  reducing  properties, 
which  on  funion  loHes  1  molecule  of  water  and  becomes  converted  into 
l-phenyl-3-methyl-5-pyrazolidoue  (m.  p.  84—85"). 
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196.  "Preliminary  notice  of  some  condensations  of  phenanthra- 
quinone  with  ketonic  compounds."  By  Francis  Robert  Japp 
and  James  Wood. 

Very  few  condensations  of  this  class  have  hitherto  been  studied, 
and  in  these  only  alkaline  condensing  agents  have  been  employed;  but 
in  many  cases  such  agents  give  no  result.  The  authors  find,  however^ 
that  acetic  anhydride  containing  a  little  sulphuric  acid  frequently 
brings  about  the  desired  reaction. 

Thus  a  mixture  of  phenanthraquinone  and  acetophenone  yields,  with 

this  reagent — slowly  at  the  ordinary  temperature,  more  rapidly  at  40° — 

P  H  'P —  P*0*P  H  O 
3acetoxy-2-j^h6ni/l-i:5-diphenyletie/ur/uran,i^*  N     U  ^i  tt     ^    , which 

\/ 
O 

crystallises  from  benzene  in  slender  needles  (m.  p.  232°). 

With  phenanthraquinone  and  ethyl  benzoylacetate,  on  the  other 
hand,  ethi/l  dipJienylenedibemoylmuconate  {ethyl  fiy  diphtnylene-ah-di- 
benzoylbutadiene-a8-dicarboxylate), 

C,H,-(^:C(CO-C,H,)-C02-C2H5 
CeH,-C:C(CO-CeH5)'C02'C2H5' 
is  obtained,  the  acetic  anhydride  in  this  case  furnishing  no  part  of  the 
resultant  molecule.  This  substance  crystallises  from  benzene  in  rect- 
angular plates  with  bevelled  edges.  It  softens  and  almost  melts 
between  170°  and  174°,  but  immediately  resolidifies,  finally  melting 
sharply  at  223°.  This  phenomenon  is  duo  to  the  transformation  of 
the  condensation  compound  into  an  isomeride,  which  crystallises  from 
acetic  acid  in  slender  needles  melting  at  223'5°. 

Under  the  foregoing  conditions,  phenanthraquinone  also  yields  con- 
densation products  with  ethyl  acetoacetate,  ethyl  malonate,  and 
analogous  compounds. 

The  authors  wish  to  reserve  the  study  of  these  various  condensations. 

197.  "The  decomposition  of  ethylene  iodide  under  the    influence 
of  the  iodide  ion."     By  Arthur  Slator. 

The  following  is  a  summary  of  the  results  obtained  : 

(1)  Ethylene  iodide  in  aqueous-alcoholic  solution  decomposes 
quantitatively  in  the  presence  of  potassium  iodide,  yielding  ethylene 
and  iodine. 

(2)  The  velocity  of  reaction  is  proportional  to  the  concentration  of 
ethylene  iodide  and  also  to  that  of  the  iodide  ion,  showing  that  the 
potassium  iodide  takes  some  direct  (or  catalytic)  part  in  the  reaction. 
The  temperature  quotient  for  10°  is  2*5. 


222 

(3)  This  reaction  is  distinct  from  that  between  ethylene  iodide  and 
sodium  thiosulphate,  for  the  two  reactions  may  be  superimposed 
without  any  great  mutual  interference. 

(4)  The  rate  of  liberation  of  iodine  from  solutions  of  methyl  iodide, 
isopropyl  iodide,  and  ethyl  iodoacetate  is  accelerated  by  the  addition 
of  potassium  iodide. 

(5)  Ethylene  bromoiodide  in  presence  of  potassium  iodide  liberates 
iodine  according  to  the  equation  :  CgH^IBr  +  Kl  =  CgH^  + 12  +  K.Br. 

(6)  The  reaction  velocity  is  proportional  to  the  concentration  of  the 
bromoiodide  and  also  to  that  of  the  potassium  iodide,  and  the  tempera- 
ture quotient  for  10°  is  2  "45. 

Ethylene  iodide  is  probably  not  an  intermediate  product  in  the 
reaction.  The  iodide  decomposes  about  three  times  as  fast  as  the 
bromoiodide. 

198.  "  The  spectrum  generally  attributed  to  '  chlorophyll '  and 
its  relation  to  the  spectrum  of  living  green  tissues."  By 
Walter  Noel  Hartley. 

The  author  formerly  showed  {Trans.,  1891,  59,  106)  that  the 
alcoholic  extract  of  fresh  green  leaves  and  also  the  alcoholic  extract 
of  dried  leaves  do  not  give  the  same  absorption  spectrum  as  the 
material  in  the  living  leaf  when  examined  under  normal  conditions. 
This  difference  was  believed  to  be  due  either  to  the  formation  or  the 
occurrence  of  acid  in  the  extract  and  in  the  dried  leaves,  this  acid 
effecting  chemical  changes  in  the  colouring  matter.  The  same  changes 
in  the  spectrum  could  be  brought  about  in  the  living  leaf  in  an  oxidis- 
ing atmosphere  under  the  action  of  intense  sunlight,  and  these  are 
conditions  which  would  lead  to  the  formation  of  an  acid. 

Marchlewski  and  Schunck  {Trans.,  1900,  77,  1080)  cast  doubt  on 
the  accuracy  of  the  author's  observations,  and  more  particularly  on 
the  efficiency  of  the  process  described  for  extracting  the  bluish-green 
colouring  matter,  Sorby's  "  blue  chlorophyll,"  in  an  unchanged  condi- 
tion from  an  alcoholic  extract  of  green  leaves.  The  author  therefore 
found  it  desirable  to  have  the  process  re-examined  by  an  independent 
observer,  and  subsequently  he  repeated  the  experiments  himself. 
Further  measurements  of  spectra  are  recorded  which  confirm  the 
accuracy  of  the  original  observations. 

199.  "  Studies  on  comparative  cryoscopy.  Part  II.  The  aromatic 
acids  in  phenol  solution."     By  Philip  Wilfred  Robertson. 

As  in  the  case  of  the  fatty  acids,  an  intimate  relationship  is  shown 
between  the  aasocintion  and  the  velocity  of  esterilicatiou  ;  those  acids 
which  are  most  dillicult  to  estuiify  associate  the  least. 
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Substitution  in  the  ortho-position  with  respect  to  thecarboxyl  group 
reduces  the  "rate  "  of  association.  The  substituent  groups  or  atoms 
may  be  arranged  in  the  following  order  :  OH,  CHg,  CI,  Br,  NOg.  The 
lighter  groups  exert  only  a  slight  influence,  but  there  is  a  marked 
diminution  in  the  case  of  the  heavier  groups. 

In  the  case  of  acids  containing  two  ortho-substituents,  however, 
there  is  practically  no  association,  whether  the  substituent  is  heavy 
or  light.  Compounds  of  this  nature  are  characterised  by  the  fact 
that  they  yield  esters  only  with  the  greatest  difficulty,  whereas  the 
velocity  of  esterification  of  the  ortho-substituted  benzoic  acids  is 
dependent  on  the  weight  of  the  substituting  group  or  atom. 

Substitution  of  the  nitro-group  in  the  meta-position  still  causes  a 
reduction  in  the  "  rate "  of  association,  but  a  lighter  group,  like 
methyl,  has  no  influence  in  this  position. 

The  hydroxylic  and  dibasic  acids  are  characterised  by  their  sparing 
solubility  in  phenol. 

200.  "  Isomeric  change  of  diacylanilides  into  acylaminoketones. 
Transformation  of  dibenzoylaminobenzophenone  into  1-benzoyl- 
amino-2  : 4  dibenzoylbenzene."  By  Frederick  Daniel  Chattaway 
and  William  Henry  Lewis. 

It  has  recently  been  shown  {Trans.,  1904,  85,  386,  499)  that 
diacyl  derivatives  of  aromatic  amines  can  undergo  an  intramolecular 
rearrangement  whereby  an  acyl  group  leaves  the  nitrogen  and  enters 
the  nucleus  in  an  ortho-  or  a  para-position  with  respect  to  this 
element.  The  transformation  of  such  diacylamino-derivatives  can 
progress  beyond  the  first  stage,  so  that  two  groups  may  enter  the  ring 
in  positions  probably  ortho-  and  para-  to  the  nitrogen.  The  isolation 
of  l-amino-2  :  4-dibenzoylbenzene  from  the  product  obtained  by  heat- 
ing aniline  (1  mol.)  with  benzoyl  chloride  (3  mols.)  was  described. 


ERRATUM. 
Pboc,  1904,  p.  199. 

Line  1,   after  "permanganate "  insert  "  in  the  presence  of  potassium  persulphate." 
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RESEARCH  FUND. 


A  Meeting  of  the  Eesearch  Fund  Committee  will  be  held  in 
December  next.  Applications  for  grants,  to  be  made  on  forms  which 
can  be  obtained  from  the  Assistant  Secretary,  must  be  received  on  or 
before  Monday,  December  5tb,  1904. 


At  the  next  Meeting,  on  Thursday,  December  1st,  1904,  at  8  p.m., 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
paper  will  be  communicated  : 

"  The  nitrites  of  the  alkali  metals  and  metals  of  the  alkaline  earths 
and  their  decomposition  by  heat."     By  P.  C.  Ray. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Guttmann,  Leo  F.  Percentage  tables  for  elementary  analysis, 
pp.  vii  +  43,     London  1904.  From  the  Author, 

Meldola,  Raphael.  The  chemical  synthesis  of  vital  products  and 
the  inter-relations  between  organic  compounds.  Vol.  I.  Hydro- 
carbons, alcohols  and  phenols,  aldehydes,  ketones,  carbohydrates  and 
glucosides,  sulphur  and  cyanogen  compounds,  camphor  and  terpenes, 
colouring-matters  of  the  flavone  group,    pp.  xvi-H339.     London  1904. 

From  the  Author. 

Traits  de  chimie  minerale.  Publi<5  sous  la  direction  de  Henri 
Moissan.    Tome  I.  ii.  MdtalloTdes.    Tome  II.  ii.  Mil^taux.    Paris  1904. 

From  Professor  Henri  Moissan. 


II.  By  Purchase. 

Btsoboff,  0.  A.  Materialien  der  Stereochemie  in  Form  von  Jahres- 
berichten,  1894 — 1902.  2  vols.  pp.  cxxxvi-i- 1977.  Braunschweig 
1904. 

Donath,  Eduard.  Der  Graphit.  Eine  chemisch-technische  Mono- 
graphi«.     pp.  176.     ill.     Leipzig  1904. 
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Engler,  C,  und  Weissberg,  J.  Kritische  Studien  liber  die  Vorgange 
der  Autoxydation.     pp.  xi  +  204. 

Lafar,  Franz.  H^,ndbuch  der  technischen  Mykologie.  Zweite 
Auflage.     Erste  Lieferung.     ill.     Jena  1904. 

Koozeboom,  H.  W.  Bakhuis.  Die  heterogenea  Gleichgewichte  vom 
Standpunkte  der  Phasenlehre.  Heffc  1.  Die  Phasenlehre-Systeme 
aus  einer  Komponente.  Heft  2.  i.  System  aus  zwei  Komponenten. 
pp.  xiii  +  221,  xii +  467.     ill.     Braunschweig  1904. 

III.     Pamphlets. 

Dyer,  Bernard.  The  manuring  of  hops.  (From  the  Brewing  Trad* 
Review,  17,  1903.) 

Dymond,  T.  S.,  and  Bull,  B.  W.  On  tillage  crops.  (Essex  Field 
Experiments,  No.  2.)     Chelmsford  1903. 

Grindley,  H.  S.,  and  Mojonnier,  Timothy.  Experiments  on  losses 
in  cooking  meat,  1900 — 1903.  (XJ.S.  Dept.  of  Agric.  Office  of  Experi- 
ment Stations,  Bulletin  No.  141.) 

Harding,  H.  A.,  and  Nicholson,  J.  F.  A  swelling  of  canned  peas 
accompanied  by  a  malodorous  decomposition.  (New  York  Agric. 
Exper.  Station,  Bulletin  No.  249.) 

Henderson,  G.  G.  Some  developments  in  chemical  theory  during 
the  nineteenth  century.  (From  the  Proc.  Roy,  Phil.  Soc.  Glasgow,  35, 
1904.) 

Hooper,  David.  Silajit :  an  ancient  Eastern  medicine.  (From  the 
Journal  of  tJie  Asiatic  Society  of  Bengal,  72,  1903.) 

Hooper,  David.  The  occurrence  of  Melanterite  in  Baluchistan. 
(From  the  Journal  of  the  Asiatic  Society  of  Bengal,  72,  1903.) 

Jordan,  W.  H.,  and  Fuller,  F.  D.  Inspection  of  feeding  stuffs. 
(New  York  Agric.  Exper.  Station,  Bulletin  No.  240.) 

Kebler,  Syman  F.  Adulterated  drugs  and  chemicals.  (U.S.  Dept. 
of  Agric.  Bureau  of  Chemistry,  Bulletin  No.  80.)     1904. 

New  Zealand,  Mines  Department.  Thirty-seventh  annual  report 
of  the  Colonial  Laboratory.  By  J.  S.  Maclaurin.  pp.  30.  Welling- 
ton 1904. 

Page,  Logan  Waller,  and  Cushman,  Allerton  S.  The  testing  of 
road  materia^-.  (U.S.  Dept.  of  Agric.  Bureau  of  Chemistry,  Bulletin 
No.  79). 

Patten,  A.  J.,  and  Harb,  E.  B.  The  nature  of  the  principal  phos- 
phorus compound  in  wheat  bran.  (New  York  Agric.  Exper.  Station, 
Bulletin  No.  250.) 
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CERTIFICATES  OF   CANDIDATES  FOR  ELECTION 
AT  THE  NEXT  BALLOT. 

N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.    A  ballot 
will  be  held  on  Thursday,  December  1st,  1904. 

Allen,  William  Harold  Richard, 

c/o  Straits  Trading  Co.,  Butterworth,  Penang,  S.S. 
Assayer  to  the  Straits  Trading  Company's  Penang  Smelting  Works. 
Studied  Chemistry  for  four  years  under  Dr.  Wm.  Norman  Bott,  then 
Government  Analyst  and  Science  Lecturer,  Straits  Settlements  ;  part 
time  assisting  in  his  laboratory,  since  which  {i.e.  for  past  7  years)  have 
been  in  the  Straits  Trading  Company,  and  am  now  head  of  their 
Penang  Laboratories,  where  have  done  much  Research  Work  on  Tin. 

W.  Norman  Bott.  George  T.  HoUoway. 

James  W.  Epps.  H.  G.  Clayton. 

L.  C.  Deverell.  F.  M.  Mercer. 

Bentley,  Walter  Henry, 

18,  Oaten  Hill,  Canterbury. 
Science  Master,  Simon  Langton  Schools,  Canterbury.    B.A.,  Merton 
College,  Oxford.     Second   Class  Honours  in   Chemistry.     Chemistry 
Master  at  the  Simon  Langton  Schools  since  Sept.  1902. 

John  Watts.  Allan  F.  Walden. 

W.  W.  Fisher.  H.  L.  Bowman. 

J.  E.  Marsh.  R.  de  J.  Fleming- Struthcr a. 

Black,  John  Wyclif, 

20,  Mardtilu  Crescent,  Edinburgh. 
Analytical   Chemist.     Principal  Assistant  to  the  late    Dr.  A.  P. 
Aitkon.    Lecturer  on   Practical  Chemistry,    Royal  Dick    Veterinary 
College,    Edinburgh,    and    Demonstrator     in     Pract.     Agricultural 
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Chemistry,  Edinburgh  University.  Acting  Chemist  to  the  Highland 
and  Agricultural  Society  of  Scotland  and  the  Turriff  and  Garioch 
Analytical  Association,  Aberdeenshire. 

George  McGowan.  J.  Falconer  King. 

Stevenson  Macadam.  J.  A.  Voelcker. 

Samuel  Walker.  James  Hendrick. 

G.  H.  Gemmell.  J.  Alan  Murray. 


Bueher,  Thomas  Story, 

Queen's  College,  Oxford. 
Student.  Special  study  of  Science  generally,  and  Chemistry  in 
particular,  for  5  years.  Queen's  Prizeman  in  Theoretical  Inorganic 
Chemistry,  1899.  Hastings  Exhibitioner  in  Natural  Science,  Queen's 
Coll.,  Oxford,  1899.  Bachelor  of  Arts,  with  Honours ;  2nd  Class, 
Final  School  of  Natural  Science  (Chemistry),  Oxford,  1903.  I  wish, 
by  means  of  the  publications  of  the  Society,  to  keep  in  touch  with 
modern  chemical  thought  and  progress. 

W.  W.  Fisher.  John  Watts. 

Allan  F.  Walden,  T.  Vipond  Barker. 

J,  E.  Marsh.  R.  da  J.  Fleming- Struther a. 

Caldecott,  Lawrence, 

47,  Woburn  Place,  Russell  Square,  W.C. 
Schoolmaster.  I  am  keenly  interested  in  Chemical  Science,  and 
wish  to  keep  in  touch  with  modern  chemical  advances  by  obtaining 
use  of  the  publications  of  the  Society.  I  have  been  working  at  Univ. 
Coll.  since  January,  and  propose  to  take  up  Research  Work  at  the  end 
of  the  year. 

J.  Norman  Collie.  A.  W.  Stevrart. 

Samuel  Smiles.  Oscar  J.  Cole. 

Chas.  H.  Lockitt. 


Caldwell,  Robert  John, 

49,  Merritt  Road,  Crofton  Park,  S.E. 
Demonstrator,  Department  of  Chemistry,  Central  Technical  College, 
S.W.  Bachelor  of  Science  (London).  A.C.G.L  Published  3  papers  (2 
in  conjunction  with  Dr.  E.  F.  Armstrong,  Ph.D.,  F.C.S.)  in  Proc.  Roy. 
Soc,  1904.  Late  Chemist  to  British  Explosives  Syndicate,  Ltd., 
Glasgow,  and  Pitsea,  Essex. 

Henry  E.  Armstrong.  T.  Martin  Lowry. 

Gerald  T.  Moody.  E.  Frankland  Armstrong. 

William  A.  Davis.  William  Robertson. 
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Clark,  Peter  Skinner, 

Cape  Town,  Cape  Colony,  South  A-frica. 
Medical  profession  and  Public  Health.    M,B.,  Ch.M. ;  late  Assistant 
Demonstrator  in  Materia  Medica  and  Pharmacy,  University  of  Glas- 
gow. Reason  for  desiring  election,  to  assist  in  promotion  of  Chemical 
Science  (especially  in  regard  to  Public  Health)  in  Cape  Colony. 
G.  G.  Henderson.  Thomas  Gray. 

W.  Carrick  Anderson.  A.  Humboldt  Sexton, 

John  Ferguson.  Matthew  A.  Parker. 

Clarkson-Harold,  Frederick, 

10,  Fee's  Terrace,  Longford,  Ireland. 
Analyst  to  Messrs.  J.  <fc  J.  Lonsdale  &  Co.,  Ltd.,  Longford.  Late 
Student  of  Cheshire  County  Council  Agric.  College  and  Univ.  College, 
Reading.  Co-worker  with  Dr.  W.  F.  Sutherst  in  researches  on 
**  Available  phosphoric  acid  in  manures  and  its  estimation,"  "The  re- 
version of  superphosphate  of  lime  in  the  soil,"  *'  Effect  of  lime  on  the 
insoluble  phosphates  in  soils,"  <fec.,  <fec. 

Edric  Druce.  Henry  J.  S.  Sand. 

John  Hughes,  Arthur  Slator. 

George  Tate.  E,  M.  Caven. 

C.  W.  Walher-Tisdale. 

Cooper,  Jabez  Horace, 

13,  Victoria  Terrace,  Exeter. 
Science  Master,  Exeter  Grammar  School.     Scholar  in  Chemistry  at 
Jesus  College,  Oxford.     First  Class  Honours  in   Chemistry,  Honour 
School  of  Natural  Science,  Oxford,  1903.     Exhibitioner  in  Chemistry, 
London  Intermediate  B.Sc. 

W.  W.  Fisher.  W.  H.  Lewis. 

John  Watts.  J.  E.  Marsh. 

P.  Elford.  *  N.  V.  Sidgwick. 

Cornthwaite,  Robert, 

Agricultural  Laboratory,  Halifax. 
Agricultural  Chemist  and  Analyst.  Analyst  to  the  West  Riding 
Farmers'  Association.  Investigator  and  Lecturer  on  Agriculture  and 
Milk  Analysis.  Formerly  Student  uudor  Prof.  lugle,  late  of  the 
Yorkshire  College  and  the  West  Riding  County  Council  Experimental 
Farm. 

Fredk.  J.  Lloyd.  John  A.  Dewhirsst. 

Jm.  Froude.  Alfred  Sibson. 

Edgar  M.  Chapman. 
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Crabb,  William, 

The  Grammar  School,  Penistone,  Yorks. 
Chemifetry  Master.  Associate  of,  and  late  "  Capper  Pass  "  Metal- 
lurgical Scholar  at,  University  College,  Bristol.  B.Su.  (Lond.),  1st 
Division,  in  Chemistry,  Physics,  and  Pure  Mathematics.  Wish  to 
keep  in  touch  with  modern  developments  of  Chemistry,  with  a  view  to 
taking  up  research  work  later  on. 

Sydney  Young.  Ernest  Bowman  Ludlam. 

Francis  E.  Francis.  W.  A.  Shenstone. 

F.  Wallia  Stoddart, 

Cunningham,  James  Edward, 

21,  Blenheim  Gardens,  Willesden  Green,  N.W. 
Analyst.  June  1897— Sept.  1898,  Assistant  to  Ed.  Riley,  Esq., 
F.I.C.,  F.C.S.,  City  Road.  Sept.  1898— Dec.  1900,  Assistant  Chemist 
to  the  Ebbw  Vale  Steel  and  Iron  Co.  Oct.  1901— June  1904,  at 
the  Royal  College  of  Science,  obtaining  the  Associateship  in  June 
1904  (Chemistry). 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  Chapman  Jones. 

James  C.  Philip. 

Dalton,  William  Herbert, 

85,  Hayter  Road,  Brixton  Hill,  London,  S.W. 
Consulting  Geologist  (late  of  H.M.  Geological  Survey  (17  years)  j 
40  years'  study  of  chemical  principles  in   application   to   geological 
problems  ;  and  desirous  of  use  of  the  Chem.  Soc.  Library  for  works  not 
in  that  of  the  Geological  Society. 

David  Howard.  Boverton  Redwood. 

John  Heron.  Bernard  Dyer. 

Horace  T.  Brown, 

Deane,  Harold, 

34,  DrakeSeld  Road,  Upper  Tooting,  S.W. 
Pharmaceutical  Chemist.     B.Sc.  (Lond.).     For  the  past  three  years 
Demonstrator  of  Chemistry  in  the  Pharmaceutical  Society's  School. 
Associate  of  the  Institute  of  Chemistry. 

J.  Norman  Collie.  Herbert  Jackson. 

W.  Palmer  Wynne.  M.  Carteighe. 

T.  E.  Wallis. 

Dickinson,  Francis, 

26,  O'Connell  Avenue,  Berkeley  Road,  Dublin. 
Analytical  Chemist.     Was  educated  at  the  Manchester  Grammar 
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School  and  the  Owens  College,  Manchester.  Engaged  as  assistant  foi^ 
4  years  to  J.  Carter  Bell,  Esq.,  F.I.C,  A.R.S.M.,  Public  Analyst  for 
Salford,  &c. ;  and  have  for  over  3  years  been  Head  Assistant  to  Prof. 
Chas.  R.  C.  Tichborne,  F.I.C. ,  &c.  Public  Analyst  to  the  County  of 
Longfordj  &c.  Am  also  Junior  Demonstrator  at  the  Pharmaceutical 
School  of  Chemistry,  Dublin. 

Chas.  R.  C.  Tichborne.  Fraok  Scudder. 

J.  Carter  Bell.  Robert  Pettigrew. 

Francis  Jones. 

Evans,  Edward, 

33,  Ranelagh  Road,  Westminster,  S.W. 
Chemist    to  Chief  Engineer  of  South   Metropolitan   Gas  Co.,    Old 
Kent  Road,  S.E.     7  years'  experience  with   research  and  working  of 
gas  manufacture  processes  and  the  recovery  of  by-products. 
J.  Tcherniac.  Robert  Hellon. 

Otto  Hehner.  Oscar  Guttmann. 

H.  F.  Brand.  B.  E.  R.  Newlanda. 

W.  F.  Uichencmer, 

Evans,  John, 

Public  Analyst's  Laboratory,  67,  Surrey  Street,  SheflSeld. 
Analytical  (Chemist.  Studied  for  2  years  at  the  Pharmaceutical 
Society's  Laboratories  under  Professor  J.  Nox-man  Collie  (1897 — 1899), 
Jacob  Bell  Scholar,  1897.  Two  years  at  King's  College,  London, 
under  Professor  J.  M.  Thomson.  Associate  of  the  Institute  of 
Chemistry  (A.I.C).  At  present  and  for  the  last  three  years  assistant 
to  Mr.  Alfred  H.  Allen,  of  Sheffield. 

J.  Norman  Collie.  Herbert  Jackson. 

Arthur  Lnpwortli.  Patrick  H.  Kirkcaldy. 

John  M.  Thomson.  G.  E.  Scott-Smith. 

Arnold  R.  Tankard. 


Fagan,  Thomas  Wallace, 

Harper  Adams  Agricultural  College,  Newport,  Saloj). 
Lecturer  in  Chemistry  (Pure  and  Applied)  at  the  Harper  Adams 
Agricultural  College.  Graduate  of  Cambridge  University  with 
Honours  in  Clieraistry  j  in  my  reading  am  constantly  referred  to  con- 
tributions and  articles  in  the  Society's  Journal,  and  am  anxious  to 
become  a  Fellow  so  that  I  might  have  copies  of  the  Society's 
publications. 

R.  S.  Cahill.  Hubert  Thompson. 

0.  E.  Womersley.  Edric  Druce. 

A.  Feacook. 
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Forrest,  John  Kerr, 

Hawsleigh,  Balaclava  Road,  St.  Kilda,  Victoria. 
Manufacturing  Chemist.  Studied  Chemistry  under  the  late  Dr. 
Stevenson  Macadam  in  Edinburgh,  also  under  Prof.  Hartley  and  Dr. 
Muter  in  London.  Have  had  14  years'  experience  in  laboratory  work 
as  Manufacturing  Chemist,  and  18  years  as  Manager  of  Chemical 
Works.  Qualified  as  Chemist  and  Druggist  in  1874.  President  of 
Victorian  Society  of  Chemical  Industry,  1904. 

Fred.  W.  Steel.  D.  Avery. 

Orme  Masson.  A.  \V.  Craig. 

Frederic  Dunn. 

Henzell,  Archie  Willoughby, 

Witton  Hall  Industrial  School,  Birmingham. 
Schoolmaster  [Head].    Adv.  Chem.  (Bd.  of  Educ.)  Teacher's  Certifi- 
cate.    Studied  Boro'  Polytechnic ;  Univ.  Coll.,  Liverpool ;  Leicester 
Tech.  School,  and  Wyggeston  School,  Leicester. 

F.  Mollwo  Perkin.  Alexander  M.  Chance. 

J.  Gale.  Ji.  J.  Friswell. 

R.  L.  Barnes,  Rvdolph  Messel. 

A.  E.  Beanes. 

Hodgson,  Thomas  Reginald, 

The  Sycamores,  Poulton  le-Fylde,  Lancashire. 
Student  in  Chemistry.     Student  in  Chemistry  for  Part   11    of  the 
Natural  Sciences  Tripos  at  Cambridge  University. 

Charles  T.  Ileycock.  H.  J.  H.  Fenton. 

W.  J.  Sell.  F.  W.  Dootson. 

H.  0.  Jones.  A.  Hutchinson, 

G.  D.  Liveing. 

Horrod,  George  William  Thomas, 
294,  Brixton  Hill,  London,  S.VV. 
Chemist.     Analytical   Chemist  to  The   Associated  Portland  Cement 
Manufrs.  (1900),  Ltd.,  Central  Laboratory,  Gravesend,  Kent.      Quali- 
fied Chemist  of  the  Pharmaceutical  Society. 

E.  J.  Read.  Edward  Horton. 

Frank  B.  Gatehouse.  Frank  E.  Weston. 

H.  K.  G.  Bamber. 

Inglis,  John  Kenneth  Harold, 
University  College,  London. 
Assistant    (Chemical    Dept.),    M.A.,    B.Sc.    (New    Zealand),    B.Sc. 
(Edinb.).     (1)  Action    of   Ammonium   Salts    on    Solutions    of    Amm. 
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Persulphate,  Proc.  R.S.E.,  1902,  in  conjunction  with  Hugh  Marshall, 
D.Sc.  (2)  A  Suggested  Theory  of  the  Aluminium  Anode,  Phil.  Mag., 
1903,  in  conjunction  with  W.  W.  Taylor,  D.Sc,  (3)  Ozon  als  Oxyda- 
tions-mittel  (with  R.  \jvit\\QY),  Zeit.  physikal.  Ghem.,  1903.  (4)  Notes 
on  Ozone,  &c.,  /.  G.  S.,  1903.  (5)  Bemerkungen  zur  Elektrochemie 
der  Uebermangansaure,  Zeif.  Elektrochem.,  1903. 

William  Eamsay.  Edward  C.  Cyril  Baly. 

J.  Norman  Collie.  Samuel  Smiles. 

N.  T.  M.  Wilsmore. 

James,  Thomas  Campbell, 

4,  Belmont  Terrace,  Llanelly. 
Demonstrator  in  Chemistry  at  Univ.  Coll.  of  Wales,  Aberystwyth. 
B.Sc.  University  of  Wales  in  Chemistry  and  Physics.     1st  Class  Nat. 
Sci.  Tripos,  Part  1,  Cambridge.     2nd  Glass  in  Chemistry  and  Physics 
Nat.  Sci.  Tripos,  Part  II.     B.A.  of  Trinity  College,  Cambridge. 
G.  D.  Liveing.  F.  W.  Dootson. 

W.  J.  Sell.  H.  0.  Jones. 

H.  J.  H.  Fenton.  J,  J.  Sudborough. 

James,  Walter  Richmond, 

49,  Wednesfield  Road,  Wolverhampton. 
Assayer  and   Metal  Refiner.     Student  of    Metallui-gy,  University, 
Birmingham.    Formerly  Student  at  Wolverhampton  Technical  School, 
taking  Honours  in  Chemistry  and  Metallurgy. 

Thomas  Turner.  Frank  E.  Thompson. 

Wm.  Whitehouse.  Alex.  Findlay. 

Alex.  McKenzie. 

Johnson,  John  Richard, 

Apothecaries'  Hall,  London,  E.C. 
Pharmaceutist.     Pharmaceutical  Chemist  and  Member  of  Pharma- 
ceutical Society.     Late  Governmeut  Analytical  Chemist  in  Jamaica, 
British    West  Indies,   1899—1900.     Undergrad.    Lond.    University 
Inter.  Science ;  Intermediate  Exam.  Institute  of  Chemistry. 
W.  Palmer  Wynne.  Peter  MacKwau. 

Bernard  Dyer.  John  Castell-Evans. 

R.  Meldola.  F.  Soutlierden. 

Jones,  Horace  Francis, 

3,  Kerry  Crcfccent,  Calne,  Wilts. 
AHHJHtant  MaHtor  County  School,  Calne,  Wilts'.     Assistant  Science 
Lecturer,  County  School,  Calne.  Science  Lecturer  (includes  Chemistry), 
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Pupil  Teachers'  Centre,    Calne.    Assistant   Instructor  and  Lecturer, 
Wilts.  County  Council  Nature  Study  Courses, 

Frank  Dixon.  Lawrence  W.  Mathieson. 

J.  Murray  Crofts.  W.  R.  Bird. 

C.  H.  Corbett.  Tliomas  C.  Davison. 

Jones,  William  App, 

12,  E.  18th  Street,  New  York  City. 
Chemist.  A.B.  1893.  A.M.  1897.  Wake  Forest  College,  N.C. 
Ph.D.,  1898,  Johns  Hopkins  Univ.,  Baltimore.  Scholar  1896  and  1897 
Johns  Hopkins  Univ.,  Baltimore.  Fellow,  1898,  Johns  Hopkins 
Univ.,  Baltimore.  1898,  '•  Study  of  cuprous  chloride — carbon  mon- 
oxide." 1903,  "Action  of  ozone,  &c.,  on  carbon  monoxide." 
Ira  Remsen.  Edward  C.  Worden. 

Benj.  L.  Murray.  R.  C.  Woodcock. 

Virgil  Coblentz, 

Joseph,  Alfred  Francis, 

95,  Marylands  Road,  Maida  Vale,  W. 
Lecturer  on  Chemistry,  Wimbledon  College,  S.W.  For  6  years 
(1896 — 1902)  teaching  assistant  and  lecturer  in  Chemistry  at  the 
Regent  Street  Polytechnic.  Associate  of  the  Royal  College  of  Science 
(Lond.)  in  Chemistry,  1st  class  (Course  1902 — 1904).  At  present, 
lecturer  as  above. 

William  A.  Tilden.  James  C.  Philip. 

Chapman  Jones.  G.  T.  Morgan. 

M.  0.  Forster. 
Lauder,  James  Stanley, 

c/o  B.  Harvey,  Qu'Appelle,  N.W.T,  Assa.,  Canada. 
Analytical  Chemist.     I  have  been  under  Prof.  J.  R.  Watson,  M.A., 
Public  Analyst,  Andex'aons  College  Medical  Sch.,  Dumbarton  Rd.,  for 
four  years  as  his  as-sistant.     Since  leaving  College,  I   have   been  on 
research  with  "  Acetylene  Gas,"  for  which  I  am  taking  out  a  patent. 
A.  Humboldt  Sexton.  R.  T,  Thomson. 

R.  R.  Tatlock.  G.  G.  Henderson. 

Thomas  Gray. 
LiQVj,  Arthur  Garfield, 

c/o  Bertram  Blount,  Esq.,  76,  York  Street,  Westminster. 
Assistant  to  Mr,  Bertram  Blount.     Bachelor  of  Science   (London). 
Associate  of  the  Institute  of  Chemistry.     Certificated  Student  of  the 
Technical  College,  Finsbury,  Chemical  Department. 

Bertram  Blount.  John  Castell-Evans. 

Herbert  Jackson.  Lewis  Eynon. 

R.  Meldola.  F.  Henry  Streatfeild. 

Patrick  II.  Kirkcaldy. 
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Longstaff,^ James  Patrick, 

19,  Eettes  Row,  Edinburgh. 
Assistant,  Chemistry  Department,  The  University,  Edinburgh, 
B.Sc.  (Edin.)  with  "special  distinction"  in  Chemistry.  Vans  Duulop 
Scholar,  1897 — 1900.  Formerly  Demonstrator  in  Heriot-Watt  College, 
Edinburgh.  "Ammonium  molybdate  as  a  delicate  reagent  for  stannous 
chloride  "  {Chem.  News,  1899,  282). 

Alex.  Crum  Brown.  J.  Gibson. 

Leonard  Dobbin.  Bertram  D.  Steele. 

Hugh  Marshall.  Alexander  Lauder. 

McDougall,  Arthur  Thomas, 

3,  Albion  Road,  College  Park,  London,  S.E. 
Senior    Science   Master,    Deptford    Pupil  Teachers'  Centre.     B.A. 
(Lond.),  Int.  B.Sc.  (Lond.).     2  years   student  in  Honours  Classes  at 
Carpenter   Co.'s    Institute,    Stratford.     6    years    Science    Mastet   at 
Deptford  P.T.  Centre. 

William  Ping.  Edgar  E.  Horwill. 

W.  A.  Rugginz.  Arthur  H.  Coote. 

A.  W.  Ha/rvey. 

Mathews,  Harold  Joseph  Clarke, 

Missey's  Burnley  Brewery,  Ltd.,  Burnley,  Lines. 
Brewer  and  Analytical  Chemist.     Honours  Stage  in  Inorganic  and 
Organic  Chemistry  (Sci.  and  Art   Dept.) ;    1st  Class  Honours,  and 
Ist  Prize  Silver  Medal  and  Money  Prize  in  Brewing  (City  and    Guilds 
of  London  Institute). 

William  J.  Pope.  F.  S.  Sinnatt. 

Jas.  Grant.  Stanley  J.  Peachey. 

L.  G.  Radcliffe. 

Millar,  Ernest  Westby, 

Windsor,  Monkstown,  Co.  Dublin. 
Student  of  Chemistry.     For  3  years  studied  at  the  Royal  College  of 
Science,  Dublin,  of  which  he  is  an  Associate,  and  also    at  University 
College,  London,  for  2  years. 

J.  Norman  Collie.  Edward  0.  Cyril  Baly. 

Samuel  Smiles.  A.  W.  Stewart. 

Alex.  W.  Baiu. 

Phillips,  Q-eorge  Frederick, 

"Ton  bridge,"  Col  worth  lload,  Leytonstone. 
Lecturer  iu  Cbemibtry  to  the  llford  Council.     Bachelor  of  Science 
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(Lond.).     Third    year   student    by   election   at    Boro'    Road    College, 
"Triarian  "  Special  Merit  Certificate  for  Science. 

G.  T.  Morgan.  •        Thomas  L.  D.  Porter. 

H.  Burrows.  Chapman  Jones. 

M.  0.  Forster, 


Rouillard,  Marie  Jean  Louis  Ernest, 
Malvern,  Natal. 
Analyst.     B.Se.  (Edin.).     Student  in  Analytical   Chemistry  under 
Falconer  King  and   Hunter,  Edinburgh  ;  was   Analytical  Chemist   in 
Mauritius  for  four  years  with  Planters  Chemical    Manure   Co.,  Ltd. 
At  present  Assistant  to  Public  Analyst,  Durban,  Natal. 
H.  H.  C.  Puntan.  J.  S.  Jamieson. 

W.  H.  Pay.  A.  Pardy. 

E.  NeviU. 


Spielmann,  Percy  Edwin,  A.R.C.S., 
21,  Cadogan  Gardens,  S.W. 
Student.     Associate  of  the  Royal  College  of  Science.     Student  at 
the  University  College,  Gower  Street.     Desirous  of  keeping  in   touch 
with  the  progress  of  Chemistry. 

William  A.  Tilden.  Chapman  Jones. 

M.  0.  Forster.  G.  T.  Morgan. 

James  C.  Philip. 

Stanley,  Harry, 

The  Park,  Southend  Village,  Catford,  S.E. 
Mathics.  and  Chem.  Tutor.    B.Sc.  (London).  First  in  order  of  merit 
in  Honours,  Part  II,  Brd.  of  Education  Chem.  Exam,  for  year   1903. 
For  last  4  years  Student  at  Merchant  Venturers'  Tech.  Coll.,  Bristol. 
Desirous  of  keeping  in  touch  with  present  day  research. 

Bevan  Lean.  G.  P.  Darnell-Smith. 

J.  Wertheimer.  A.  J.  Carrier. 

Frank  B.  Gatehouse. 

Sutcliffe,  Thomas, 

19,  Rhodes  Street,  Halifax,  Yorks. 
Schoolmaster.  3  years  Student  at  Higher  Grade  School,  Halifax. 
(Analytical  Chemistry);  1  year  Student  at  The  Tech.  Sch.,  Halifax, 
Teacher:  W.  Ackroyd,  F.LC,  F.C.S. ;  2  terms  Student  at  the 
Grammar  School,  Tideswell  (under  W.  G.  Boul,  M.A.,  D.C.L.,  LL.D., 
F.C.S. ).    Teacher  of  Chemistry  at  Pellou  Bd.  Sch.,  Halifax.     Teacher 
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of  Chemistry  at  the  Grammar  Sch.,  Ellaud.  Reason :  that  I  may 
keep  in  touch  with  Chemical  Research,  and  thus  teach  the  subject 
more  intelligently. 

W.  G.  Boul.  0.  E.  Womersley. 

W.    Ackroyd.  A.  Peacock. 

R.  S.  Cahill.  F.  W.  Richardson. 

Thibault,  Paul  John, 

Howell,  N.S.W.,  Australia. 
Metallurgical  and  Analytical  Chemist  and  Assayer.  Have  practised 
for  a  period  of  thirteen  years  as  a  Metallurgical  and  Analytical 
Chemist  and  Assayer,  seven  years  of  which  were  spent  as  an  assistant 
and  student,  and  six  years  as  a  senior  man  in  charge  of  various 
laboratories. 

Alexander  Orr.  "Will.  A.  Dixon. 

James  Taylor.  J.  A.  ScJiofield. 

F.  B.  Guthrie. 

Tonkin,  Arnold  Bertram, 
Durban,  Natal. 
Assistant  in  the  Government  Laboratory,  Natal.  Studied  at 
Penzance  School  of  Mines,  1896 — 1899.  Appointed  Assistant  in  Natal 
Govt.  Laboratory,  May  1st,  1902.  Am  desirous  of  becoming  a  member 
of  the  Society,  in  order  that  I  may  benefit  by  the  use  of  the  Society's 
publications. 

E.  Nevill.  J.  S.  Jamieson. 

W.  H.  Pay.  A.  Pardy. 

H.  H.  C.  Puntan. 

Twiss,  Douglas  Prank, 

89,  Wood  Lane,  Uarborne,  Birmingham. 
Lecturer  in  Chemistry.  1902,  Honours  B.Sp.  at  University  of 
Birmingham  (awarded  University  Scholarship)  ;  1903,  M.Sc.  Degree 
at  University  of  B'ham.  ;  1903 — 1904,  Priestley  Research  Scholar  at 
Univerdity  of  B'ham.  Recently  appointed  Chemistry  Lecturer  at 
Birmingham  Municipal  Technical  School. 

Pei'cy  K.  Frankland.  Alex.  McKenzie. 

T.  Slater  Price.  Alex.  Findlay. 

W.  E.  S.  Turner. 

Wateon,  Edwin  Roy, 

1,  Fair  Street,  Cambridge. 
Student.     B.Sc.  Londot),  Ist  Class    Honours   in    (!heinistry.      B.A., 
Cambridge  Nat.   Science    Tripus,  Parts  1   and  II.     Lato   member  of 


237 

Bathymetrical  Survey  of  Scottish  Fresh  Water  Lochs.  S.  Kuhemann 
and  E.  R,  Watson,  "  Contribution  to  the  knowledge  of  the  /3-diketones  " 
{Trans.,  85,  456). 

S.  Ruhemann.  R.  S.  Morrell. 

M.  M.  Pattison  Muir.  Charles  T.  Heycock. 

F.  H.  NeviUe. 

Watson,  Herbert  Wood, 

111,  Brudenell  Road,  Hyde  Park,  Leeds. 
Analytical  Chemist.  Studied  from  1893  to  1896  at  Yorkshire 
College,  taking  degree  of  B.Sc.  in  Honours  School  of  Chemistry  of 
Victoria  University  in  1896.  From  1896  to  1903,  chief  assistant  to 
Messrs.  Murphy  &  Lonsdale,  Leeds,  Brewers,  Chemists,  «fec.,  and  at 
present  Chemist  and  Bacteriologist  to  Messrs.  Joseph  Hobson  <b  Son, 
Spruce  Beer  and  British  Wine  Manufacturers,  Dantzic  Works,  Leeds. 
First  Class  Honours  in  Browing  (City  and  Guilds  Exam.).  Associate 
of  Yorkshire  College.  Member  of  Institute  of  Brewing,  and  of  Society 
of  Chemical  Industry. 

Arthur  Smithells.  Thomas  Fairley. 

Julius  B.  Cohen.  Alfd.  C.  Chapnum. 

A.  J.  Murphy.  John  Heron. 

Art/iur  R.  Ling. 

Weeks,  Henry  Bridges, 

The  Retreat,  Infield  Park,  Barrow-in-Furness. 
Chemist  and  Metallurgist.     Fellow  of  the  Institute  of  Chemistry  ; 
Member  of  Society  of  Chemical  Industry  ;  Member  Iron  and  Steel 
Institute;  Chemist  and  Metallurgist,  Vickers,  Sons   &  Maxim,   Ltd. 
Formerly  Chemist  and  Metallurgist,  Govt,  of  India  (Ordnance  Dept.). 
L.  Archbutt.  J.  C.  Aylan. 

R.  J.  Redding.  Wesley  Lambert. 

Ernest  A.  Lewis. 


Willcox,  William  Henry, 

St.  Mary's  Hospital,  Paddington,  W. 
Lecturer  on  Pathological  Chemistry  and  Practical  Toxicology,  St. 
Mary's  Hospital,  W.  Degrees,  (kc.  :  B.Sc.  (Lond.  Univ.) ;  Fellow  of 
Inst,  of  Chemistry ;  M.D.,  (Lond.  Univ.) ;  D.P.H.  ;  London  University 
Gold  Medallist  and  Exhibitioner  in  Organic  Chemistry,  Materia  Medica 
and  Pharmaceutical  Chemistry,  and  Forensic  Medicine.  Appoint- 
ments :  Lecturer  on  Chemistry,  Queenwood  College,  Hants, 
1893 — 1895;  "Scientific  Analyst  to  the  Home  Office "  ;  Lecturer  on 
Chemistry,  St.  Mary's  Hospital,  London,  1900 — 1904  ;  Lecturer  on 
Pathological  Chemistry,  St.   Mary's  Hospital  (now  held).     Research 
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Work  :  Researches  on  Bran  Fermentation  {Jour.  Soc.  Chem.  Industry), 
May,  1893.  On  a  pure  cultivation  of  a  bacillus  fermenting  bran 
infusion  {J.  Soc.  Chem.  Ind.,  June,  1897).  Barium  butyrate  and  the 
estimation  of  butyric  acid  {Jour.  Chem.  Soc,  1897).  Toxicological 
detection  of  arsenic  and  influence  of  selenium  on  its  tests  {Lancet, 
March,  1901).  The  use  of  phenylhydrazine  in  the  clinical  examina- 
tion of  urine  {Lancet,  1904). 

Thomas  Stevenson.  Frank  Clowes. 

Arthur  P.  Luff.  John  M.  Thomson. 

Henry  Forster  Morley. 

Wyeth,  Frank  John,  M.A.  Cantab.,  L.C.P.,  Int.  B.Sc,  Lond. 
14,  Preston  Drove,  Brighton. 
Science   Master,    Elizxbeth    College,    Guernsey  ;     1st   Class   Hons. 
Natural  Science  Tripos,  Cambridge,  1899  ;    Chem.  Research  Student, 
London   Univ.  ;  4   years'   experience  as  Chemistry  Master  in  Public 
Schools  ;  Official  Analyst  to  the  States  of  Guernsey,  1904. 
W.  J.  Stainer.  F.  W.  Dootson. 

H.  J.  H.  Fenton.  H.  0.  Jones. 

John  E.  Mackenzie.  W.  J.  Sell. 

The  following  was  recommended  by  the  Council  for  presentation  to 
ballot  under  Bye-law  I.  (3) : 

Komppa,  Gustav, 

Polytechnik,  Helsingfors. 
Professor  of  Chemistry  and  Director  of  the  Chemical  Laboratories. 
Author  of  a  large  number  of  original  papers  dealing  especially  with 
the  camphor  group,  and  among  these  may  be  mentioned  the  synthesis 
of  both  apocamphoric  acid  and  camphoric  acid. 

W.  H.  Perk  in,  jun.  Harold  B.  Dixon. 

F.  Stanley  Kipping. 
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VoL  20.  No.  286. 

Thursday,  December  Ist,  1904.  Professor  W.  A..  Tilden,  D.Sc, 
F.R.S.,  President,  iu  the  Chaii*. 

Messrs.  A.  D.  Cowper  and  E.  S.  Simpson  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  iirst  time  in  favour  of  Messrs  : 

Andrea  Angel,  M.A.,  41,  Wellington  Square,  Oxford. 

James  H.  Campbell,  3,  Morrison  Terrace,  North  Road,  Bellshill,  N.  B. 

Bernard  Collitt,  79,  Eastbourne  Terrace,  Gainsborough. 

Herbert  Goodier,  16,  Hall  Royd,  Shipley. 

George  Moss  Lloyd,  M.A.,  M.Sj.,  Queen's  Road,  Rock  Ferry. 

Tliomas  Pennycuick,  B.Sc,  6,  Lome  Street,  Fairfield,  Liverpool. 

Bert  Perrott,  Ael-y-Bryn,  Penywern  Road,  Neath,  Glam. 

William  Henry  Ritcliffe,  B.Sc,  18,  Wheeler  Street,  Maidstone. 

Frederick  George  Richards,  21,  Dutton  Street,  Manchester. 

Harold  Rudolph  Rogers,  B.  A.,  75,  South  Side,  Clapham Common,  S.  W. 

The  President  drew  attention  to  the  stand  for  the  display  of 
certificates  of  candidates  for  election  which  had  been  placed  in  the 
Library,  and  stated  that,  as  the  certificates  are  now  printed  in  full  in 
the  "  Proceedings,"  they  would  not  in  future  be  brought  down  from 
the  Library  on  the  occasion  of  the  ballot. 
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A  Ballot   for   the   election    of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected  : 


William  Harold  Richard  Allen. 

Walter  Henry  Bentley,  B.A. 

John  Wycjif  Black. 

Thomas  Story  Busher,  B.A. 

Lawrence  Caldecott. 

Robert  John  Caldwell,  B.Sc. 

Peter  Skinner  Clark,  M.B.,  Ch.M. 

Frederick    Clarkson- Harold. 

Jabez  Horace  Cooler,  B.A. 

William  Crabb,  B.Sc. 

James  Edward  Cunningham. 

William  Herbert  Dalton. 

Harold  Deane,  B.Sc. 

Francis  Dickinson. 

Edward  Evans. 

John  Evans. 

Thomas  Wallace  Fagaji,  B.A. 

John  Kerr  Forrest. 

Archie  Willoughby  Heuzell. 

Thomas  Reginald  Hodgson. 

George  William  Thomas  Horrod. 

John      Keniietli      Harold      Inglis, 

M.A.,  B.Sc. 
Thomas    Cami)bell    James,     B.A., 

B.Sc. 
Walter  Richmond  James. 


John  Richard  Johnson. 

Horace  Francis  Jones. 

William  App  Jones,  Ph.D.,   A.M. 

Alfred  Francis  Joseph. 

Gnstav  Konippa,  Ph.D. 

James  Stanley  Laiuha-. 

Aithur Garfield  Levy,  B.Sc. 

James  Patrick  Longstaff,  B.Sc. 

Arthur  Thomas  McDougall,  B.A. 

Harold  Joseph  Clarke  Mathews. 

Ernest  Westby  Millar. 

George  Frederick  Phillips,  B.Sc. 

Marie  Jean  Louis  Ernest  Rouillard, 

B.Sc. 
Percy  Edwin  Spielmann. 
Harry  Stanley,  B.Sc. 
Thomas  Sutcliffe. 
Paul  John  Thibault. 
Arnold  Bertram  Tonkin. 
Douglas  Frank  Twiss,  M.Sc. 
Edwin  Roy  Watson,  B.A.,  B.Sc. 
Herbert  Wood  Watson,  B.Sc. 
Henry  Bridges  Weeks. 
William  Henry  Willcox,  M.  D. ,  B.  Sc. 
Frank  John  Wyeth,  M.A. 


Of  the  following  papers,  those  marked  *  were  read  : 


*201.  '•  The  nitrites  of  the  alkali  metals  and  metals  of  the  alkaline 
earths  and  their  decomposition  by  heat."     By  Prafulla  Chandra  Ray. 

Solutions  of  the  nitrites  of  barium  and  calcium,  like  those  of  the 
alkali  metalis,  can  be  safely  evaporated  to  dryness  at  the  boiling 
temperature  without  decomposition  or  oxidation  taking  place. 

A  solution  of  magnesium  nitrite  prepared  by  tho  double  decomposition 
between  barium  nitrite  and  magnesium  sulphato  is  perfectly  stable  at 
the  ordinary  temperature,  but  it  cannot  be  concentrated  on  the  watei- 
bath  as  it  undergoes  decomposition  oven  at  60°,  evolving  nitric  oxide. 
The  solution,  when  concentrated  under  reduced  pressure  over  sulphuric 
acid,  yields  the  hydratcd  salt  Mg(N0.^).^,3H\,0,  which,  when  kept 
in  a  desiccator,  loses  only  one  molecule  of  water,  the  dehydration  not 
going  any  furllier.  All  the  nitrites  described  have  a  faint  yellow 
colour.  VVliuti  barium  nitrite  is  heated  under  red\icod  pressure  at 
225 — 300°,  tho  following  roautious  occur  : 
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.3Ba(N02)2  -  2RaO  +  Ba(N03)2  +  4NO, 
2  l5a(N02)2  =  BaO  +  Ba(N03)2  +  NO  +  N  j 

whereas  at  temperatures  between  300''  and  500"  or  upwards  the  follow- 
ing change  takes  place  : 

Ba(N0„)2  =  BaO  +  2NO2  +  O2. 
The  other  nitrites  behave  similarly.  In  the  earlier  stages,  the 
gaseous  products  of  decomposition  are  mainly  nitric  oxide  and 
nitrogen,  in  the  second  they  are  chiefly  nitrogen  peroxide  and 
oxygen.  It  is  difficult  to  distinguish  shurply  between  these  two 
stages,  and  an  intermediate  phase  has  been  observed  : 

Ba(N03)2  =  Ba(NO,^2  +  02. 
The  decomposition  of  magnesium  nitrite  begins  at  60°,  and  at  120°  that 
of  the  first  stape  is  complete,  resulting  in  the  formation  of  a  basic 
nitrate,  Mg(N03)2,MgO,  which  is  stable  even  at  175°. 


*202.  "  The  metallic  derivatives  of  nitrogen  iodide  and  their 
bearing  on  its  constitution."     By  Oswald  Silberrad. 

On  examining  Gruyard's  copper  derivative  (compare  Compt.  rend.,  1884, 
97,  526),  the  compound  was  found  to  be  a  cuprosamine  periodide, 
Cu2l2(5NH3)l4,H20,  and  not  a  derivative  of  nitrogen  iodide;  it  is  not 
explosive,  and  has  the  properties  of  a  periodide.  On  heating,  it  evolves 
iodine  vapour,  and  by  treating  with  potassium  iodide  solution  the 
loosely  combined  iodine  is  removed  quantitatively.  The  regeneration 
of  nitrogen  ioilide  from  the  cuprosamine  periodide  by  ammonia  must 
also  be  regarded  as  distinct  evidence  of  its  periodide  character,  for, 
according  to  this  view,  the  loosely  combined  iodine  reacts  with 
ammonia  precisely  as  does  potassium  periodide. 

Cuprosamine  Iodide,  Cu2T2.NHy,4H20. — When  the  foregoing  per- 
iodide is  treated  with  potassium  iodide  solution,  the  loosely  combined 
iodine  is  remove!  and  a  green,  crystalline  residue  remains  behiml, 
which  dries  to  an  olive  green,  crystalline  powder  having  the  above 
formula ;  it  is  insoluble  in  Wiiter,  but  dissolves  fairly  readily  in 
ammonia. 

The  silver  derivative  formulated  by  Szuhay  as  AgNIj  {Ber.,  1893, 
26,  1933)  was  again  investigated,  but  it  was  found  that  by  following 
his  method  a  compound  of  constant  composition  could  not  be  prepared. 
By  the  a<ldition  of  iodine  chloride  solution  to  an  ammoniacal  silver 
solution,  a  pure  product  having  the  formula  Nl3NH2Ag  was  obtained. 
The  substance  decomposes  readily,  epen  at  the  ordinary  temperature 
and  especially  when  exposed  to  light ;  in  the  dry  state,  it  explodes  on 
the  slightest  friction.  It  dissolve's  readily  in  potassium  cyanide  and 
is  regenerated  by  the  addition  of  ammoniacal  silver  nitrate.     Szuhay 
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stated  that  an  intermediate  potassium  salt  was  formed.  This  is  dis- 
proved by  an  examination  of  the  sohition  obtained  by  adding  potassium 
cyanide  to  nitrogen  iodide.  Exactly  3  mols.  of  potassium  cyanide  were 
required  to  dissolve  1  mol.  of  nitrogen  iodide,  this  number  being 
independent  of  the  excess  of  ammonia  present.  The  products  identi- 
fied were  cyanogen  iodide,  potassium  iodide,  potassium  carbonate, 
potassium  cyanate,  ammonia,  and  cyanogen.  The  mechanism  of  the 
change  is  as  follows  : 

1.  3KCN  +  NH3NI3  -H  3 HgO  =  3CNI  -f-  3 KOH  +  2NH3. 

2.  CNr  +  2KOH-KCNO  +  KI-HH20. 

3.  2K:CNO-h3H20  =  K2C03-i-2NH3  +  C02. 

At  low  temperatures  and  in  concentrated  solution,  the  cyanogen 
iodiJe  is  partially  precipitated,  bub  at  the  ordinary  temperature  it 
rapidly  decomposes  in"solution. 

The  action  of  potassium  cyanide  on  the  silver  derivative  took  place 
in  accordance  with  the  equation  : 

NI3:  N  H2  Ag  +  4KCN  -I-  4H2O  =  3CNI  +  AgCN  +  4K0H  -h  2NH3. 

It  was  also  found  that  although  cyanogen  iodide  produ3ed  no  pre- 
cipitate of  nitrogen  iodide  when  added  to  ammonia,  yet  in  the  presence 
of  silver  the  compound  Nl3lNH2Ag  was  readily  obtained.  The 
behaviour  of  the  silver  compound  towards  potassium  cyanide  is  thus 
fully  explained  without  any  necessity  for  assuming  the  existence  of 
an  intermediate  potassium  salt. 

*203.  "Synthesis  of  1 :  l-dimethylhexaliydrobenzene."     By  Arthur 
WiUiam  Crossley  and  Nora  Renouf. 

5-Chloro-3-keto-l :  l-dimethyl-A*-tetrahydrobenzene  {Trans.,  1903, 
83,  117),  wlien  treated  with  sodium  in  moist  ethereal  solution,  yields 
"i-hydroxy- 1  : 1  dimethylliexahydrobenzene, 

(CH3)2-C<gg^:^(^j{)>OH2. 

together  with  other  substances  not  yet  invtioUgated.  The  product  is 
a  clear  colourless  liquid  boiling  at  99"5°/35  mm.  and  having  a  marked 
odour  of  peppermint.  When  treated  with  fuming  hydrobm-omic  acid,  it 
i8  converted  into  Z-bromo-\  :  l-dimethylhexahydrohenzene,  a  colourless 
liquid  boiling  at  98°/50  mm.  Tho  bromine  atom  in  this  compound  is 
readily  replaced  by  hydrogen  on  heating  with  zinc  dust  in  aqueous 
alcoholic  solution,  giving  rise  to  1  :  l-diinethylhexahydrobenzene,  which 
is  a  colourleHN  refracrtive  liquid  boiling  at  117°/743  mm.  and  having  a 
gerAnium-like  odour. 

Ill  1902,  ZelinHky  {Annalen,  1902,  310,  318)  described  the  prepara- 


tion  of  dihydroisolaurolene,  which  hydrocarbon,  he  suggested,  was 
1  :  l-dimt'thylhexahydrobenzene,  and  the  authors  are  at  present  com- 
paring the  properties  of  these  two  hydrocarbons,  and  also  the  pro- 
perties of  1  :  l-dimethyltetrahydrobenzene,  with  the  hydrocarbons  of 
the  formula  CgH^^,  which  have  at  various  times  been  obtained  from 
derivatives  of  camphor. 


*204.  ''  The  formation  and  reactions  of  imino-compounds.  I.  Conden- 
sation of  ethyl  cyanoacetate  with  its  sodium  derivative."  By 
Harold  Baron,  Frederick  George  Percy  Remfry,  and  Jocelyn 
Field  Thorpe. 

Ethyl  cyanoacetate  condenses  with  its  sodium  derivative  forming  the 
sodium  compound  of  ethyl  a-ci/ano-ft-iminoylutarate, 

C0,EfCHNa-C(:NH)-CH(CN)-C02Et, 
which  can   readily  be  converted    into  ethyl  a-cyano-fi-iminoglutarate, 
C02Et-CH2-C(:NH)-CH(CN")'C02Et.     This   substance   contains  three 

(1)(3)  (2) 

hydrogen    atoms   capable   of    replacement    by   sodium   in   the   order 
indicated  by  the  numerals. 

Ethyl  a-cyano-/?-iminoglutarate  and  its  alkyl  derivatives  yield  the 
corresponding  ethyl  hydrogen  salts, 

C02H-CHR-CX:NH)-CR(CN)-C02Et, 
on  hydrolysis  with  sodium  carbonate. 

These  compounds,  on  heating  above  their  melting  points,  are  con- 
verted into  derivatives  of  glutazine,  which  can  be  transformed  into  the 
corresponding  derivatives  of  2:4: 6-trioxypyridine  by  suitable 
reagents. 

The  same  glutazine  derivatives  are  formed  by  the  action  of  concen- 
trated sulphuric  acid  on  the  diethyl  salts. 

The  substitution  derivatives  of  glutazine  can  react  in  the  two  forms  : 


c:nh 


C-NH2 


RCH      HCR  CHrf  ^CH 

CO       CO  OH-cll^^C-OH- 

\/  N 

NH 

The  mono-substitution  derivatives  react  in  the  second  form  towards 
acid  hydrolysing  agents,  and  in  the  first  form  towards  nitrous  acid. 

The  di-substitution  derivatives  react  only  in  the  second  form,  whilst 
the  tri-substitution  derivatives  react  in  the  first  form. 

Ethyl  a-cyano-p-iminoglutainate, 

CONH2-CHj-C(:NH)-CH(CN)-(J02Et, 
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can  be  converted  into  a  derivative  of  glutazine  in  two  ways.     Thus, 
with  concentrated  sulphuric  acid,  it  yiehls  ethyl  glutazinecarhoxylate, 

NH<0;Q.QrT/QQ  J,  ?^CINH,  but  with  sodium  carbonate  solution  it 

PQ OFT  "^ 

is  converted  into  glutnzine  cyanide,  NH<C,ppj,piT,p^?^C!NH. 


*205.  "  The  affinity  constants  of  aniline  and  its  derivatives."     By 
Robert  Crosbie  Farmer  and  Frederick  John  Warth. 

The  affinity  constants  of  aniline  and  its  derivatives  are  best  deter- 
mined through  the  hydrolytic  dissociation  of  their  salts.  For  this 
purpose,  the  method  of  distribution  between  two  solvents,  previously 
employed  by  one  of  the  authors  (Farmer,  Trans.,  1901,  79,  863),  has  been 
applied  to  these  compounds.  The  advantages  of  the  method  are, 
mainly,  its  applicability  to  (1)  sparingly  soluble  organic  compounds, 
(2)  strongly  coloured  solutions,  (3)  solutions  in  which  a  slight  decom- 
position interferes  with  titi'atious,  (4)  salts  which  are  hydrolysed  to 
the  extent  of  nearly  100  per  cent,  in  solution. 

Comparative  experiments  showed  that  the  sulphates  of  aniline  and 
the  toluidines  were  in  all  instances  hydrolysed  to  a  greater  extent 
than  the  corresponding  hydrochloride?,  but  the  relative  difference 
decreased  in  dilute  solution. 

o-Nitroaniline  showed  practically  no  tendency  to  form  a  hydro- 
chloride in  aqueous  solution,  and  ^-nitroaniline  was  a  much  weaker 
base  than  the  meta-isomeride.  The  nitroanilines  exhibited  no  acidic 
properties  when  examined  by  the  same  method  in  presence  of  caustic 
potash. 

The  substituents  arranged  themselves  in  the  following  order  as 
regards  their  influence  on  the  affinity  constant  of  aniline,  the  nitro- 
group  being  the  most  electronegative  :  NOj,  COgH,  -NIN'OgHj,  Br, 
CI,  CHg,  OCHg.  a-  and  ^-Naphthylamines  were  somewhat  weaker 
bases  than  aniline.  Acetanilide  and  aceto-o-toluidide  showed  practically 
no  basic  properties.  /j-Nitrosomethylaniline  possessed  easily  measur- 
able acidic  properties  in  addition  to  its  basic  properties,  but  ;)-nitro80- 
dimetbylaniline  showed  no  tendency  to  form  silts  with  alkalis. 


206,  "  The  attractive  force  of  crystals  for  like  molecules  in  saturated 
solutions."     By  Edward  Sonstadt. 

The  author  describes  the  preparation  of  saturated  solutions  in  pairs 

r  in  sets,  in  which  to  one  or  more  of  the  solutions  is  added  a  quantity 

*>he  crystals  of  the  dissolved  salt,  the  flasks  or  other  cuiitainiDg 

«1b  being  left  together  in  a  cellar  iu  which  the  temperature  varies 
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only  slowly.  The  added  crystals  draw  from  the  solution  in  which  they 
are  deposited  a  certain  portion  of  the  salt,  so  that  the  supernatant 
liquid  contains,  after  a  time,  an  appreciably  smaller  proportion  of  the 
dissolved  salt  than  the  solutions  contained  in  the  other  vessels, 
to  which  no  crystals  had  been  added.  The  determinations  were  made 
either  by  evaporating  a  weighed  portion  of  each  of  the  solutions  and 
weighing  the  residue,  or  by  taking  the  density  of  the  solutions  by  a 
specific  gravity  bottle. 

207.  "  The  Grig-nard  reaction   applied  to  the   esters  of  hydroxy- 
acids."     By  Percy  Faraday  Frankland  and  Douglas  Frank  Twiss. 

By  acting  on  dimethyl  tartrate  with  magnesium  phenyl  bromide 
and  treating  the  product  with  dilute  sulphuric  acid,  the  authors  have 
obtained  a  compound  crystallising  in  sm^U,  white  needles  (m.  p.  H8°), 
which  is  presumably  aa88-tetraphen)lerythritoJ, 

(C«H5)2C(OH)-CH(OH)-CH(OH)-C(OH)(CeH,)2. 
It  is  powerfully  dextroiotatory,  a  4*327  per  cent,  solution  in  ethyl 
alcohol  giving  [a]u°  +  182*8°.  The  compound  is  isomeric  with  the 
already  known  benzoiiipinacone  (tetraphenylerythritol,  m.  p.  235°), 
CeH5-CH(OH)-C(OH)(CgH5)'C(OH)(OgH5)-CH(OH)-CeH5,  obtained  by 
Kauffooann  {Cliem.  Centr.,  1898,  I,  1232)  by  the  electrolytic  reduction 
of  benzil  or  benzoin,  and  which  is,  of  course,  inactive. 

The  authors,  who  are  proceeding  with  the  investigation,  are  making 
this  preliminary  communication  in  consequence  of  the  incidental 
description  by  Acree  {Btr.,  1904,  37,  2753)  of  the  action  of 
magnesium  phenyl  bromide  on  inactive  methyl  mandelate  with 
production  of  triphenylglycol. 

208.  "  Note  on   the  addition  of  hydrogen  cyanide  to  unsaturated 

compounds."     By  Arthur  Lapworth. 

Knoevenagel  has  recently  stated  {Ber.,  1904,  37,  4065)  that 
mesityl  oxide  unites  Learly  quantitatively  with  pure  hydrogen  cyanide, 
and  in  proof  he  cites  the  yield  of  mesitylic  acid  obtained  by  adding 
potassium  hydroxide  to  the  mixture  after  eight  days  and  then  boiling. 
As  potassium  cyanide,  in  presence  of  potassium  hydroxide,  rapidly 
converts  mesityl  oxide  into  mesitylic  acid,  Knoevenagel's  experi- 
ment throws  no  light  on  the  subject. 

Experiments  at  100°  with  hydrogen  cyanide  dissolved  in  alcohol  are 
apt  to  be  misleading,  as  after  some  hours  at  this  temperature  the 
solution  is  often  faintly  alkaline,  and  is  much  more  reactive  than 
before  heating.  The  author  has  never  obtained  an  appreciable  amount 
of  additive  product  when  hydrocyanic  acid  free  from  all  trace  of  basic 


2W 

impurity  was  warmed  with  an  a/?-unsaturated  ketone  ;  nevertheless,  the 
views  which  he  has  put  forward  as  to  the  mechanism  of  such  pro- 
cesses are  altogether  opposed  to  the  assumption  that  pure  hydrogen 
cyanide  is  devoid  of  additive  properties  in  any  instance  where  addition 
occurs  in  presence  of  a  base  or  a  metallic  cyanide  (compare  Knoe- 
venagel,  loc.  cit.,  p.  4067). 

Alkylidenecyanoacetic  acids  react  very  readily  with  hydrogen 
cyanide  in  presence  of  bases  or  metallic  cyanides ;  the  products  vary 
with  the  precise  conditions  imposed,  but  with  care  it  is  easy  to  obtain 
nearly  quantitative  yields  of  compounds  derived  from  the  type 
CHX(CN)*CH(CN)-C02H,  and  from  which  alkylsuccinic  acids  are 
produced  by  acid  hydrolysis.  For  example,  pheuylsuccinic  acid  may 
rapidly  be  synthesised  from  benzaldehyde,  potassium  chloroacetate, 
and  potassium  cyanide.  The  study  of  this  reaction  as  applied  to  both 
fatty  and  aromatic  aldehydes  is  in  progress.  Alkylidenemalonic  acids 
do  not  appear  to  be  capable  of  uniting  with  hydrogen  cyanide. 


WISLICENUS   MEMORIAL   LECTURE. 

The  Wislicenus  Memorial   Lecture  will  be  delivered  by  Professor 
W.  H.  Perkin,  F.R.S.,  on  Wednesday,  January  25th,  at  8.30  p.m. 


At  the  next  Ordinary  Meeting,  on  Wednesday,  December  14th,  at 
6.30  p.m.,  the  following  papers  will  bo  communicated  :  — 

"Hydrolysis  of  ammonium  salts."     By  V.  H.  Veley. 

"The  viscosity  of  liquid  mixtures.     Part  II."     By  A.  E.  Dunstan. 

"  The  diazo-reaction  in  the  diphenyl  series.  Part  II.  Ethoxy- 
benzidine."     By  J.  C.  Cain. 

"The  Hulphateand  the  phosphate  of  the  dimercurammonium  series." 
By  P.  C.  K&y. 

"  A  method  for  the  direct  production  of  certain  aminouzo-com- 
pounds."     By  R.  Meldolaand  L.  Eynon. 
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Wednesday,  December  14th,  1904.    Professor  W.  A.  Tilden,  D.Sc., 
F.R.S.,  President,  in  the  Chair. 

Messrs.  J.   U.  Cain  and  W.  H.   Willcox  were  formally  admitted 

Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs  : 
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The  following  Certificate  was  authorised  by  Council  under  Bye-law 
1(3): 

H.  Chandra  Chatterjee,  Cawnpore,  India. 

Of  the  following  papers,  those  marked  *  were  read  : 

♦209.  "Hydrolysis  of  ammonium  salts."     By  Victor  Herbert  Veley. 

When  aqueous  solutions  of  ammonium  salts  are  heated  to  their  boil- 
ing points,  the  evolution  of  ammonia  and  the  concomitant  acidity  of 
the  solutions  result  not  from  a  direct  dissociation,  but  from  hydrolysis. 
Three  cases  are  presented  :  (i)  the  hydrolysis  is  nil  or  inappreciable, 
(ii)  it  is  dependent  on  the  dilution,  and  (iii)it  is  independent  of  dilution 
when  beyond  a  certain  limiting  value. 

The  persistence  or  avidity  with  which  the  several  acids  retain  the 
ammonia  in  combination  is  analogous  to  their  activity  or  avidity  in  the 
cases  of  hydrolysis  of  methyl  acetate  and  the  inversion  of  cane  sugar, 
the  relative,  but  not  the  absolute,  order  of  magnitude  being  the  same 
in  all  these  three  chemical  changes. 

Discussion. 

Professor  Crossley  said  that  this  behaviour  of  ammonium  salts  on 
distillation  was  capable  of  being  of  great  service  in  the  separation  of 
organic  acids,  and  instanced  the  case  {Trans.,  1898,  73,  13)  where  it 
had  been  found  possible  to  separate  wopropylsuccinic  acid  from  a  com- 
plicated mixture  of  fatty  acids  by  distilling  in  steam  a  solution  of  the 
mixed  acids  in  ammonium  hydroxide,  when  ammonium  i«opropyl- 
.succiuate  was  left  in  the  residue. 


*210.  "  The   viscosity  of  liquid  mixtures.      Part   II."     By  Albert 

Ernest  Dunstan. 

The  author's  conclusions  in  a  previous  paper  {Trans.,  1904,  85,  817) 
are  confirmed  by  the  present  series  of  results,  and  by  means  of  a 
slightly  modified  apparatus  the  viscosity-concentration  curves  for  the 
following  mixtures  have  been  inve.stigatud. 

1.  Allyl  alcohol  and  water: — Maximum  point  at  51 — 52  per  cent. 
ally]  alcohol,  corruspouding  with  1  allyl  alcohol,  3  water,  and  a  discon- 
tinuity with  40  per  cent,  allyl  alcohol  corresponding  with  1  allyl 
alcohol,  5  water. 

2.  Propyl  alcohol  and  water  : — Maximum  point  at  Gl— 62  per  cent. 
propyl  alcohol,  correnponding  with  1  propyl  alcohol,  2  water. 
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3.  Glycol  and  water :— Sagged  curve  approximating  to  the  normal. 
Maximum  divergence  from  the  straight  line  at  the  point  1  glycol, 
2  water. 

4.  Lactic  acid  and  water : — Sagged  curve  as  for  glycol  and  water. 
Maximum  divergence  at  the  point  1  lactic  acid,  2  water. 

5.  Benzene  and  acetic  acid  : — Minimum  point  at  89  per  cent, 
benzene,  corresponding  with  5  benzene,  1  acetic  acid. 

6.  Benzene  and  propyl  alcohol : — Minimum  point  at  95  per  cent, 
benzene,  corresponding  with  12  benzene,  1  piopyl  alcohol. 

Although  it  might  be  expected  that  .such  very  viscous  substances  as 
glycol  and  lactic  acid,  which  at  the  same  time  are  associative,  would 
give  maximum  points  in  a  similar  way  to  other  hydroxylated  liquids, 
yet  this  is  not  the  case,  because  further  association  or  the  formation  of 
higher  complexes  with  water  is  impossible ;  a  breaking  down  into 
simpler  groups  takes  place,  although  it  is  quite  likely  that  aggregates 
are  formed  as  in  other  cases. 

The  minima  obtained  with  benzene  solutions  are  regarded  as  being 
due  to  the  formation  of  definite  aggregates  less  complex  than  those  of 
the  original  hydroxylated  substances. 

*211.    "The     diazo -reaction    in     the     diphenyl    series.     Part   II. 
Ethoxy benzidine."    By  John  Cannell  Cain. 

The  author  has  examined  the  action  of  heat  on  the  solution  of  the 
diazonium  salt  prepared  from  ethoxybenzidine  and  has  shown  that 
one  diazonium  group  is  normally  substituted  by  hydroxyl  whilst  the 
other  remains  intact.  It  seems  certain  from  the  fact  that  dianisidine 
is  much  more  stable  than  benzidine  in  this  connection  that  the 
diazonium  group  which  is  adjacent  to  the  ethoxy-group  is  the  one 
which  remains  unchanged.  The  diazonium  sulphate  has  the  formula 
OH-C6H4-C6H3(OEt)-N(:N)'HS04,  and  can  be  recrystallised  from 
boiling  dilute  sulphuric  acid  ;  it  forms  long,  acicular,  brown  crystals 
easily  soluble  in  water.  The  free  diazonium  hydroxide  is  precipitated 
by  sodium  carbonate  as  a  lilac  mass  which  dissolves  in  acids  forming 
the  corresponding  salts. 

4'-Hydroxy-3ethoxydiphenyl-4-diazonium  sulphate  and  the  corre- 
sponding chloride,  bromide,  iodide,  nitrate,  and  platinichloride  have 
been  prepared. 

*212.  "  The  sulphate  and  the   phosphate  of  the  dimercurammonium 
series."     By  Prafulla  Chandra  R&y. 

It  has  already  been  shown  that  when  dimercurammonium  nitrite, 
NHgjNO^,  is   treated  with  a  halogen  acid  the  molecular    structure 
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of  the  compound  is  destroyed,  and  a  double  salt  of  tbe  type 
2HgXo,NH4X  is  formed,  where  X  represents  a  halogen  atom 
{Trans.,  1902,  81,  644).  If,  however,  an  oxy-acid  is  substituted  for 
the  halogen  acid,  the  dimercurammonium  complex  remains  intact,  and 
the  NOo-group  is  simply  replaced  by  the  corresponding  acid  ion.  In 
this  way,  the  author  has  lately  succeeded  in  preparing  the  sulphate, 
(NHg2)2S04,H20,  and  the  phosphate,  NHgHoPO^,  of  the  series. 


*213.  "A  method  for  the  direct  production  of  certain   aminoazo- 
compouiids."    By  Raphael  Meldola  and  Lewis  Eynon. 

The  authors  have  found  that  most  diazotised  amines  when  treated 
in  aqueous  solution  with  a  strong  solution  of  sodium  dichromate  give 
crystalline  precipitates  of  diazonium  chromates  which  can  be  isolated 
and  used  in  the  solid  condition.  It  is  pointed  out  that  this  method  is 
at  present  the  only  practical  process  for  isolating  diazonium  salts  with 
inorganic  acid  radicles  from  aqueous  solutions.  In  the  case  of  diamines, 
a  means  for  the  direct  production  of  aminoazo-compounds  has  thus  been 
found.  Diazotised  p-phenylenediamine  gives  a  chromate  having  the 
formula  NHo'C^^H^'Ng'HCrO^,  which  combines  at  once  with  phenols  and 
amines  to  form  aminoazo-compounds.  ^-Aminobenzeneazo-/S-naphthol 
{Trans.,  1885,  47,  663)  has  been  prepared  by  this  method  and  character- 
ised by  its  acetyl  derivative,  which  crystallises  in  red  needles  melting 
at  259 — 260°.  ^;-Aminophenol  forms  a  normal  diazonium  dichromate, 
[HO'CgH^'NgJjCrgOy.  These  solid  chromates  are  all  more  or  less 
explosive  when  dry,  and  it  is  suggested  that  some  of  them  might  find 
technical  application  as  high  explosives. 

Discussion. 

Dr.  Hewitt  said  that  the  much  greater  stability  of  /j-aminophenyl- 
diftzonium  salts  as  compared  with  salts  not  containing  an  amino-group 
may  perhaps  be  accounted  for  by  assuming  that  the  former  compounds 
have  a  quinonoid  constitution.  Professor  Meldola's  chromate  would 
then  have  the  formula  NHIC^.H^IN^H-HCrO^,  whilst  the  stable 
diazonium  sulphate  just  described  by  Dr.  Cain  would  have  a  similar 
formula,  0:CoH^:CoH3(OEt):N2H-HSO^. 

Dr.  Cain  inquired  whether  the  diazonium  chromate  of  /)-nitroaniline 
bad  been  prepared.  It  would  be  interesting  to  know  whether  this 
Halt  gave  the  ordinary  "j9-nitranilino  red"  on  cloth  padded  with 
/3-Daphthol  or  whether  the  chromic  acid  had  any  effect  on  the  colour 
produced  on  the  fibre. 

Prof.  Mkldola,  in  reply  to  Dr.  Cain,  paid  that  lie  had  prepared  di- 
ozonium  chromates  of  the  uitroauilines,  but  these  Kubstances  were 
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highly  explosive  when  dry,  and  dangerous  to  make  in  quantity.  In 
the  moist  state,  they  might  perhaps  be  used  for  the  purpose  indicated. 
With  reference  to  a  question  by  Dr.  Morgan,  he  had  not  been  able  to 
isolate  chromates  of  the  tetrazo-derivatives  of  simple  diamines.  "With 
the  heteronucleal  diamines  of  the  diphenyl  series,  it  might  be  possible 
to  obtain  such  tetrazonium  chromates,  but  the  experiments  had  not  been 
carried  very  far  in  this  direction  at  present.  He  agreed  with  Dr. 
Hewitt  as  to  the  remarkable  stability  of  some  of  these  diazonium 
chromates,  but  as  to  the  inference  that  these  salts  might  have  a 
quinonoid  structure  on  account  of  their  colour,  the  fact  that  the  acid 
radicle  was  itself  coloured  interfered  with  this  interpretation,  although 
there  was  no  valid  objection  against  such  a  view  of  their  constitution. 


^214.  "The  combination  of  mercaptans  with  olefinic  ketonic  com- 
pounds."   By  Siegfried  Ruhemann. 

According  to  Posner's  researches  (fie?*.,  1901,  34,  1395;  1902,35, 
799  ;  1904,  37,  502),  mercaptans  generally  interact  with  mono-olefinic 
ketones  in  the  presence  of  hydrogen  chloride,  both  by  addition  at  the 
ethylene  linking  and  by  condensation  with  the  ketonic  group,  to  yield 
trithio-compounds. 

The  author  showed  that,  on  using  piperidine  or  sodium  ethoxide  as 
catalytic  agents,  instead  of  hydrogen  chloride,  only  additive  products 

I      ! 

of  mercaptans  with  the  olefinic  ketonic  compounds  -C!C'CO-  are 
formed,  and  several  substances  of  this  type  have  been  obtained  from 
benzylideneacetone,  ethyl  benzylideneacetoacetate,  benzylideneacetyl- 
acetone,  and  benzylidenebenzoylacetone. 

Moreover,  in  the  presence  of   piperidine,   dibenzylideneacetone,  a 

I.I  I    i 

diolefinic    ketone  containing  the   residue  CIC'CO'CIC,    unites    either 

I  I 

with  1  or  2  molecular  proportions  of  a  mercaptan,  whilst  Posner, 
by  means  of  hydrogen  chloride,  has  only  been  able  to  obtain  additive 
products  with  2  mols,  of  mercaptans.     On  the  other  hand,  cinnamyl- 

I    I     I     I 
ideneacetophenone,  a  ketone  with   the  grouping  CIC'C^C'CO-  takes 

I 
up  only  one  molecule  of  either  i«oamyl  mercaptan  or  phenyl  mercaptan  ; 
whilst  according  to  Posner,  this  ketone,  under  the  influence  of 
hydrogen  chloride,  unites  with  2  mols.  of  mercaptans.  The  author 
has,  however,  obtained  from  this  ketone  and  phenyl  mercaptan  a 
compound  identical  with  the  substance  described  by  Posner,  but 
which  has  the  formula  CHPh:CH-CH(SPh)-CH2-C0Ph,  and  not 
CHPh(SPh)-CH/0H(SPh)-CH5,-C0Ph,  as  stated  by  this  investigator. 


215.  "  Studies  in   optical   superposition.     Part   I."     By  Thomas 
Stewart  Patterson  and  Francis  Taylor. 

Menthyl  acetate,  ^menthyl  (^-tartrate,  and  ^-menthyl  diacetyl- 
J-tartrate  have  been  prepared  and  their  rotations  examined  between  0° 
and  100''  and  compared  with  each  other  and  with  that  of  menthol 
between  the  same  temperatures.  Menthyl  diacetyltartrate  is  dimor- 
phous, one  modification  melting  at  84*5"  and  the  other  at  108°.  It  is 
shown  that  for  menthol  there  is  a  temperature  (58 — 59°)  of  minimum 
rotation  (maximum  negative  rotation),  but  no  such  temperature  has 
been  observed  for  its  derivatives.  It  is  shown  to  be  possible  by  analogy 
to  trace  the  separate  effects  of  the  different  active  groups  composing 
menthyl  tartrate  and  its  diacetyl  derivative. 
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WISLICENUS   MEMORIAL   LECTURE. 

The  VVislicenus  Memorial   Lecture  will  be  delivered  by  Professor 
W,  H.  Perkin,  F.R.S.,  on  Wednesday,  January  25th,  1905,  at  8.30  p.m. 


At"  the  next  Meeting,  on  Wednesday,  January  18th,  1905,  at  6.30 
p.m.,  the  following  papers  will  be  communicated  : — 

"Nitrogen  halogen  derivatives  of  the  sulphonamides.  Part  1. 
Sulphondichloroamides  and  sulphonalkylchloroamides."  By  F.  D. 
Chattaway. 

"  Nitrogen  halogen  derivatives  of  the  sulphonamides.  Part  II. 
Sulphondibromoamides  and  sulphonalkylbromoamides."  By  F.  D. 
Chattaway. 

"  Electrolytic  oxidation  of  aliphatic  aldeliydes."     By  H.  D.  Law, 

"The  diazo-derivatives  of  the  benzenesulphonylphenylenediamines." 
By  G.  T.  Morgan  and  F.  M.  G.  Micklethwait. 
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Report  of  the  Council. 

The  Council  are  glad  to  be  in  the  position  to  report  that  the  Society 
continue  s  to  flourish,  and  that,  as  measured  by  the  number  of  papers 
rea  d,  its  activity  has  exceeded  that  of  any  previous  year. 

On  the  31st  December,  1903,  the  number  of  Fellows  was  2,700. 
Daring  1904,  128  Fellows  were  elected,  and  5  reinstated,  making  a 
gross  total  of  2,833.  The  Society  has  lost  28  Fellows  by  death  ;  37 
have  resigned  ;  the  elections  of  4  have  become  void  ;  52  have  been 
removed  for  non-payment  of  subscriptions,  and  1  Fellow  has  with- 
drawn. The  total  number  of  Fellows,  therefore,  on  the  Slst  December, 
1904,  was  2,711. 


The  names  of  the  Fellows  who  have  died  are 
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W.  H,  Stanger. 
R.  M.  W.  Swan. 
A.  W.  Williamson. 


The  following  Fellows  have  resigned  : 


G.  Ansdell. 
J.  F.  Ballard. 
J.  Bardsley. 
H.  H.  Barker. 
G.  E.  Battle. 
J.  Baynes. 
J.  Bottomley. 
G.  W.  Burman. 
W.  F.  Butcher. 
J.  Caley. 
H.  M.  Chapman. 
T.  A.  Dickson. 
E.  Dowzard. 


J.  Edmunds. 
T.  A.  Ellwood. 

F.  A.  Gatty. 
H.  Gordon. 

G.  M.  Gregory. 
H.  E.  Haddon. 
W.  Hampton. 
E.  C.  Ibbotson. 
A.  W.  D.  Leahy. 
A.  E.  McKenzie. 
T.  R.  Marshall. 
W.  Marshall. 

C.  A.  Mitchell. 


C.  S.  Purcell. 
A.  Sandford. 
W.  Sessions. 
M.  J.  Sheridan. 
W.  Taverner. 
G.  Trench. 
H.  F.  Waller. 
A .  W.  Warrington. 

A.  L.  White. 

H.  F.  A.  Wigley. 

B.  Winstone. 


Among  the  Fellows  removed  by  death,  the  Society  mourns  the  loss 
of  Prof.  Alexander  W.  Williamson,  who  twice  filled  the  ofiice  of 
President,  and  to  whose  initiative  the  publication  of  the  Abstracts  was 
largely  due. 

The  number  of  Honorary  and  Foreign  Members  at  the  date  of  the 
last  Annual  General  Meeting  was  30.  Six  names  wei'e  added  to  the 
list  by  the  election  on  May  18th,  lil04,  of  Prof.  A.  11.  Becquerel, 
Prof.  C.  A.  Lobry  de  Bruyn,  Prof.  F.  W,  Clarke,  Madame  M.  Curie, 
Prof.  C.  Liebermann,  and  Prof.  E.  W.  Morley.  The  Society  has  to 
lament  the  death  of  one  of  the  newly  elected  Members,  Prof.  C.  A. 
Lobry  de  Bruyn,  on  July  23rd,  1904.  The  number  of  Honorary  and 
Foreign  Members,  therefore,  is  35. 

During  the  year  1904,  215  scientific  communications  have  been  made 
to  the  Society,  188  of  which  have  already  been  published  in  the  Trans- 
OKtions,  and  abstracts  of  all  have  appeared  in  the  Proceedings. 

The  volume  of  IVansactioiis  for  1904  contains  175  memoirs,  occupy- 
ing 1,761  pages,  whilst  that  for  the  preceding  year  contains  142 
memoirs,  which  occupy  1,490  pages. 

'I'he  cTowrnrtHor  1904  contains  also  4,617  abstracts  of  papers  pub- 
lislied  mainly  in  foreign  journals,  which  extend  to  1,920  pages,  whilst 
the  abstracts  for  1903  numbered  3,882  and  occupied  1,640  pages. 

The  abstracts  for  1904  may  be  classified  as  follows  : 


Part  T. 

No.  of 
P.-VV's.       Alistiacts. 
OiL'anic  Cheraistrv     1072  1968 


Part  II. 

General  and  Physical  Chemistry 606 

Inorganic  Chemistry 541 

Mineralogical  Chemistry  132 

Physiological  Chemistry  501 

Chemistry  of   Vegetable  Physiology  and 

Agriculture     311 

A  nalytical  Chemistry    558 

848         2649 


Total  in  Parts  I.  and  II 1920         4617 

Owing  to  the  great  increase  in  the  niimber  of  papers  abstracteJ,  it 
has  become  necessary  to  add  to  the  editorial  staff.  Dr.  C.  H.  Desch 
has  been  appointed  Assistant  Sub-editor,  with  the  object  of  taking 
part  in  the  preparation  of  abstracts  for  the  press,  and  of  relieving 
Mr.  Greenaway  of  a  portion  of  the  clerical  work. 

Although  an  award  of  the  Faraday  Medal  was  made  in  1895,  fifteen 
years  have  elapsed  since  the  delivery  of  the  last  Faraday  Lecture. 
On  April  19,  1904,  the  Lecture  was  delivered  by  Professor  Ostwald, 
in  the  Lecture  theatre  of  the  Royal  Institution,  the  use  of  which  had 
been  kindly  granted  by  the  Managers  for  the  occasion.  The  sul)ject 
of  the  Lecture  was  "  Elements  and  Compounds." 

The  Wislicenus  Memorial  l>ecture  was  delivered  by  Prof.  W.  H. 
Perkin  on  January  •25th  of  the  present  year. 

On  the  occasion  of  the  celebration  of  the  Jubilee  of  the  Doctorate  of 
Sir  Henry  E.  Roscoe,  a  Past  President  of  the  Society,  on  April  22, 
1904,  the  Council  welcomed  the  opportunity  of  sending  an  address  of 
congratulation  to  him. 

Proposals  have  been  received  from  the  Chemical,  Metallurgical,  and 
Mining  Society  of  South  Africa,  and  from  the  American  Chemical 
Society,  for  a  reciprocal  exchange  of  Journals  for  members  of  each  of 
these  Societies  and  of  the  Chemical  Society  at  a  rate  just  sufficient  to 
cover  the  cost  of  printing,  addressing,  and  postage.  After  careful 
consideration,  the  Council  were  unable  to  accede  to  the  proposals,  as 
the  effect  on  the  finances  of  the  Society  could  not  be  estimated,  and  a 
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limit  could  not  be  set  to  the  number  of  Societies  which  might  seek  the 
benefit  of  a  similar  exchange  of  Journals. 

The  question  of  co-operation  in  the  preparation  of  Abstracts  in 
English  has  been  raised  afresh  by  the  American  Chemical  Society  by 
the  appointment  of  a  committee  to  confer  with  the  Chemical  Society 
on  this  important  subject.  The  Council  have  reappointed  the  Com- 
mittee which  discussed  the  possibility  of  co-operation  in  1899,  and 
await  the  proposals  of  the  American  Committee  with  every  desire  to 
consider  their  practicability. 

Acting  on  the  suggestion  made  in  the  Presidential  address  at  the 
last  Annual  General  Meeting,  the  Council  have  arranged  for  the 
preparation  and  publication  of  a  series  of  Reports  on  the  advance 
made  each  year  in  chemistry.  These  reports  will  be  issued  early 
in  each  year,  and  it  is  hoped  that  they  will  prove  to  be  of  value 
not  only  to  the  Fellows,  but  to  students  of  chemistry  generally. 

Obituary  notices  of  sevei'al  deceased  Past  Presidents  have  not  as 
yet  been  published.  These  notices  have  now  been  received  and 
are  in  type.  Among  them  is  included  an  obituary  notice  of  Sir 
Edward  Frankland,  as  the  Council  have  been  unable  to  obtain  the 
manuscript  of  the  Memorial  Lecture,  delivered  on  October  31st,  1901. 

A  further  increase  in  the  use  of  the  Library  has  to  be  re- 
corded, 1,057  books  being  borrowed  during  1904,  as  against  991 
during  the  previous  year.  The  additions  to  the  Library  comprise 
119  books,  of  which  67  were  presented,  296  volumes  of  periodicals, 
and  52  pamphlets,  as  against  126  books,  271  volumes  of  periodicals, 
and  43  pamphlets  last  year.  An  alteration  in  the  wording  of  Library 
Rule  IV.  has  been  made  to  enable  new  books  to  be  borrowed  at  an 
earlier  date  than  formerly. 

The  Society  has  been  the  fortunate  recipient  of  the  eudiometer 
used  by  the  late  Sir  Edward  Frankland  in  the  analysis  of  ethyl  in 
1 849,  presented  by  Professor  Frankland ;  of  a  bronze  medal  of  Roger 
Bacon,  presented  by  Mr.  Oscar  Guttmann ;  and  of  an  engraving  of 
Berzelius,  presented  by  Professor  Retzius,  of  Stockholm. 

A  special  Committee  was  appointed  last  June  to  revise  the  Bye- 
laws,  and  reported  in  due  course  to  the  Council.  The  revised  Bye- 
laws  were  submitted  by  the  Council  to  the  Society  for  consideration  at 
an  Extraordinary  General  Meeting  on  February  8th,  but  failed  to 
secure  acceptance,  being  referred  back  for  further  consideration. 

A  memorial,  bearing  the  signatures  of  nineteen  women  engaged 
in  chemical  work,  praying  for  the  admi.ssion  of  women  to  the 
FolluwHhip  of  the  Society,  has  been  under  consideration.  The 
Council  were  advised  tliat  "  married  women  are  not  eligihhi  for 
election  as  Follows  of  the  Society ;  that  it  is  extremely  doubtful 
whether  the  Charier  admits  of   the  election  of  unmarried  women  as 


Fellows  ;  that  it  would  not  be  wise  to  elect  even  unmarried  women 
without  first  applying  for  a  supplemental  Charter ;  and  that  the 
election  of  women  as  Associates  would  be  legal  after  a  modification  of 
the  Bye-laws  expressly  authorising  their  election."  An  alteration  in 
Bye-law  III.  extending  the  privileges  of  the  Associateship  to  women 
accordingly  formed  one  of  the  changes  in  the  Bye-laws  recently 
proposed  by  the  Council. 

The  third  lieport  of  the  Joint  International  Committee  on  Atomic 
Weights,  with  its  revised  table  of  atomic  weights,  has  been  issued  to 
the  Fellows  in  the  Proceedings. 

Grants  amounting  in  all  to  .£215  have  been  made  during  the  year 
from  the  Research  Fund,  and  £26  16s.  6cJ.  has  been  returned.  Of  the 
papers  published  in  the  I'ranaactions  during  1904,  thirty-two  were  con- 
tributed by  authors  to  whom  grants  had  been  made  from  the  Research 
Fund. 

The  total  income  of  the  Society  for  the  year  1904  was  £6700  5«,  8c?. 
and  the  expenditure  £5982  14».  M. ;  in  1903,  these  were  £6817  19».  Id. 
and  £5926  18s.  ^d.  respectively,  so  that  whilst  the  income  has  fallen 
by  £117  13s.  \\d.,  the  expenditux-e  has  risen  by  £55  16s.  'id.  A 
glance  at  the  balance  sheet  for  1903,  however,  shows  receipts 
amounting  to  £257  which  cannot  be  regarded  truly  as  income  from 
normal  sources  ;  in  1904  only  £5  was  so  received.  Allowing  for  these 
items,  the  income  for  1904  shows  an  increase  over  that  of  1903  of 
£134  6s.  \d. 

The  Treasurer's  chief  anxiety  is  due  to  the  ever-increasing  size  of  the 
Journal  and  the  corresponding  increase  in  cost.  Both  exceed  those  of 
19U3,  the  size  by  about  17  per  cent,  and  the  cost  by  about  10  per  cent., 
the  excess  due  to  printing  alone  in  1904  amounting  to  £280  12«.  \d., 
whilst  the  total  increase  in  cost  reaches  the  large  sum  of  £365  6s.  \\d. 
Part  of  this  is  due  to  the  fact  that  the  January  number  for  1904  con- 
tained a  double  set  of  Abstracts,  thus  leading  to  an  increase  both  in 
Abstractors'  fees  and  in  printing,  these  two  items  really  representing 
thirteen  months  instead  of  twelve.  As  pointed  out  by  the  President  on 
resigning  the  Treasurership  two  years  ago,  the  steady  increase  in  the 
size  and  cost  of  the  Journal  seems  to  render  it  inevitable  "  that,  in  the 
"  neai-  future,  some  more  stringent  regulations  both  as  to  the  state  of 
"the  manuscript  and  the  dimensions  of  the  papers  will  have  to  be 
"imposed"  if  the  Society  is  to  carry  on  its  work  of  publication  efficiently. 
In  addition  to  the  cost  of  the  Journal,  there  is  in  the  present  accounts  a 
sum  of  £237  6«.  Od.  for  the  printing  of  Vol.  IV,  Part  1  (Authors)  of  the 
Collective  Index  (1893 — 1902).  On  the  other  hand,  there  has  been  a 
saving  of  £42  14s.  bd.  in  the  cost  of  the  Proceedings.  The  Library 
has  cost  less  by  the  sum  of  £150  13s.  3c^.,  and  the  general  admini- 
strative expenses,  which  in  1903  were  abnormally  high,  have  fallen 
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from  £1138  5s.  5fZ.  to  £893  Is.  Od.,  a  saving  of  £245  4s.  5d.,  not- 
withstanding the  cost  of  introducing  liouse  telephones  and  also  con- 
necting the  Society  witli  the  Post  Office  system. 

The  Treasurer  reports  that  the  new  system  of  keeping  the  Society's 
accounts  has  been  in  full  working  order  for  two  years  and  has  been 
found  most  satisfactory  in  every  way. 

The  Council  desire  to  place  on  record  their  appreciation  of  the 
valuable  services  rendered  to  the  Society  by  Professor  Wynne,  and 
an  expression  of  their  regret  that  his  removal  from  London  obliges 
him  to  relinquish  the  office  of  Senior  Secretary.  By  placing  him 
among  the  Vice-Presidents,  it  is  hoped  that  the  Society  may  continue 
to  receive  the  advantage  of  his  experienced  co-operation  in  the  work 
of  the  Council. 
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INCOME   AND   EXPENDITURE   ACCOUNT 


Income. 

To  Life  Compositions 

„  Admission  Fees       

,,  Annual  Subscriptions    

„  Cash  on  account  of  Subscriptions  and  Fees  of  past  years,  per  Mr.  R 
Steele 

, ,  Investments : — 

Dividends  on  £6,730  Metropolitan  Consolidated  3i  per  cent.  Stock 

£1,050  London  and  North  Western  Railway  3  per  cent. 

Debenture  Stock 

£1,520  14».  3rf.  Cardiff  Corporation  3  per  cent.  Stock  . 

£1,400  India  2J  per  cent.  Stock    

j62,35S  Midland  Railway  2i  percent.  Preference  Stock 
£2,400  Bristol  Corporation  2i  per  cent.  Debenture  Stock 
£1,200  Leeds  Corporation  3  per  cent.  Stock 
£1,500  Transvaal  3  per  cent.  Guaranteed  Stock 

Income  Tax  Recovered  (two  years)      

Interest  on  Deposit  Account 

,.  Publications: — 

Sales  : 

Journals    

Proceedings      

General  Index 

Memorial  Lectures 

Library  Catalogue 

Atomic  Weight  Tables 

Jubilee  Volume       


Lttt  Pablishers'  Commission 


Proceeds  of  Advertisements  in  Journal 
ZeM  Commission     


£ 
370 


s.  d. 
0    0 


4*07    0     0 


t. 

30  0 

6 

43  8 

7 

33  6 

6 

V    56  3 

10 

k   67  0 

0 

34  5 

6 

42  15 

0 

48  2 

8 

20  0 

9 

.   748  8 

9 

15  18 

6 

79  15 

6 

14  13 

4 

3  16 

6 

1  2 

7 

0  C 

0 

Subscriptions  from  other  Societies  : — 

Society  of  Chemical  Industry 

Society  of  Public  Analysts      


s.  d. 


852 


£6700    6    8 


I    have  exainirifid  tin:  nN)vr  AooountH   with   thu   DookH  tmd  VoiK'hcrH  of   tho  Society,  aud 
and  thi!  InvcNlmviitM. 


»<A  March,  1006. 


W.    H.    KKKN, 

VliurtirtU  Accountant, 


FOR  THE  YEAR  ENDED  31  ST  DECEMBER,  1904. 


Expenditure. 

By  Expenses  on  account  of  Journal  ami  Proceedings: — 

Salary  of  Editor 

Salary  of  Sub- Editor 

Salary  of  Indexer        

Editorial  Postages,  &c 

Abstractors'  Fees       

Printing  of  Journal    

Printing  of  Advertisements     

Printing  of  Wrappers        ... 

Distribution  of  Journal    .. 

Authors'  Copies 

Printing  of  Proceedings    

Distribution  of  Proceedings     


£      s.  (1. 

300    0    0 

200    0    0 

80    0    0 

19  10    1 

482  10    2 

2203    7  11 

29    8     0 

112  15    0 

425    3  11 

10i»  19    6 

183    9    5 
32    4    9 


».  d. 


S9«2    9    7 


Purohase  of  Back  Numbers  of  Journal 

List  of  Fellows      

Collective  Index  : — 

Printing  Vol.  IV.,  Parti 

Salaries 


Library  Expenses : — 

Salary  of  Librarian     

Books  and  Periodicals       

Binding 

Indexing  for  International  Catalogue      „ 

Faraday  Lecture,  Honorarium ,    ...    ...    m« 

Faraday  Lecture,  Expenses      

Illuiiiinated  Address  to  Sir  H.  E.  Roscoe     

Administrative  Expenses : — 

Tea  Exj)ense8       

Salary  of  Assistant  Secretary 

Salary  of  Oltice  and  Libraiy  Assistant       

Wages  (Commissionaire,  Uotisekeeper,  and  Chu'woiuan)      

Pension,  Mrs.  Hall     

Coal  and  Lighting       

House  Expenses  and  Repairs 

House  Telephones      

Insurance      

Accountants'  Charges       

Accountants' Commission  on  Recovery  of  Income  Tax       

Legal  Charges      

Miscellaneous  Piinting     

Stationery      

Furniture      ...  • 

Postages 

Indexing  Council  Miiuites      

Miscellaneous  Expenses 

Balance,  being  Excess  of  Income  over  Expenditure,  carried  to  Balance 
Slieet 


16 

4 

6 

67 

4 

« 

237  6 

0 

133  15 

8 

371 

1 

8 

100  0 

0 

242  5 

10 

53  18 

4 

396 
30 

4 

0 

2 
0 

25  0 

0 

4  2 

6 

29 
2 

2 

12 

6 
8 

26  IS 

5 

150  0 

0 

40  6 

0 

187  0 

3 

80  0 

0 

42  13 

7 

77  2 

9 

82  10 

0 

6  17 

2 

10  10 

0 

3  9 

4 

1«  1 

6 

81  7 

6 

45  15 

1 

89  3 

6 

106  17 

7 

15  15 

0 

80  12 

4 

893 
717 

1 
11 

0 
2 

^£6700    5    8 


certify  them  to  be  in  accordance  therewith.       I  have  also  vi  rifled  the  Balance  at  the  Bankers 


Approved—  John   WaI'E,  \ 

E.  Grant  Hooper,  \Auditm-s. 

HV.    PORSTEK    MORLEV,    / 
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LIST 


OFFICERS  AND  FELLOWS 


CHEMICAL  SOCIETY, 


CORRECTED    TO    OCTOBER,    1904. 


BURLINGTON  HOUSE, 

LONDON,  W. 

1904. 


OFFICERS   AND   COUNCIL, 

ELECTED   MARCH    23rd,    1904. 


PRESIDENT. 

WILLIAM  AUGUSTUS  TILDEN,   D.Sc,  F.R.S. 

VICE-PRESIDENTS 
WHO    HAVK    FILLED    THE    OFFICE    OF    PRESIDENT. 

HENRY  EDWARD  ARMSTRONG,  Ph.D.,  LL.D.,  F.R.S. 
ALEXANDER  CRUM  lUlOWN,   D.Sc,    LL.D.,  F.R.S. 
Sir  WILLIAM  CROOKES,   D.Sc,  F.R.S. 
Sir  JAMES  DEWAR,  M.A.,   LL.D.,  F.R.S. 
AUGUSTUSG.  VERNON  HARCOURT,M.  A.,  D.C.L.,F.R..S. 
HUGO  MiJLLER,  Ph.D.,  LL.D.,   F.R.S. 
WILLLAM  ODLING.  M.A.,  M.B.,   F.R.S. 
WIL[JAM  HENRY  PERKIN,  Ph.D.,  LL.D.,    F.R.S. 
J.   EMERSON  REYNOLDS,  ScD.,  M.D.,  F.RS. 
Sir  HENRY  ENFIELD  ROSCOE,  LL.D.,  F.R.S. 
WILLIAM  JAMES  RUSSELL,  Ph.D.,  F.R.S. 
THOMAS  EDWARD  THORPE,   C.B.,   LL.D.,    F.R.S. 

VICE-PRESIDENTS. 
HORACE  TABBEliER  BROWN,   LL.D.,  F.R.S. 
HAROLD  BAILY  DIXON,  M.A.,  F.R.S. 
WYNDHAM  ROWLAND  DUNSTAN.M. A..  LL.D.,  F.R.S. 
PKRCY  FARADAY  FRANKLAND,  LL.D.,  F.R.S. 
DAVID  HOWARD. 
RAPHAEL  MELDOLA,  F.R.S. 

SECRETARIES. 
WILLIAM  PALMKR  WYNNE,  D.Sc,   F.R.S. 
MARTIN  ONSLOW  FORSTER,  D.Sc,   Ph.D. 
FOREIGN  SECRETARY. 

Sir  WILLLVM  RAMSAY,   K.C.B.,  LL.D.,  F.RS. 

TREASURER. 
ALEXANDER  SCOTT,   M.A.,   D.Sc,   F.R.S. 

OTHER  MEMBERS  OF  COUNCIL. 
AUGUSTUS  EDWARD  DIXON,   M.D. 
JAMES  JOHNSTONK  DOI'.lilE,   M.A.,   D.Sc,   F.R.S. 
BERNARD  DYER,  D.Sc 
ALFRED  DANIKL  HALL,  M.A. 
ARTHUR  HARDEN,  D.Sc,   Ph.D. 
JOHN  THEODORE  HEWITT,   M.A.,   D.Sc 
CHARLES  ALEXANDER  KOHN,   Ph.D.,   M.Sc 
ARTHUR  LAPWORTH,  D.Sc 
JAMES   ERNEST  MARSH,  M.A. 
EDMUND  JAMES   MILLS,  D.Sc,  F.R.S. 
SIEGFRIED  RUHEMANN,  M.A.,  Ph.D. 
JOHN  MILLAR  THOMSON,  LL.D.,  F.R.S. 


EDITOR  OF  THE  SOCIETY'S  JOURNAL. 

(i.  T.   MORGAN,   D.Sc 

SUB-EDITOR   OF  THE   SOCIETY'S  JOURNAL. 

A.  J.  GREEN  A  WAY. 

ASSISTANT  SECRETARY. 

S.  E.  CARH. 

LIBRARIAN. 

F.    \V.   CLIFFORD. 

Telephone  Number : 

1368.  MAYFAIR. 


THE    CHEMICAL    SOCIETY. 

The  Chemical  Society  was  founded  on  February  23rd,  1841,  and  its 
first  General  Meeting  was  held  on  March  30th  of  that  year.  In  1848, 
a  Charter  of  Incorporation  was  granted  to  the  Society  by  the  Crown, 
under  the  conditions  of  which  it  consists  of  Fellows,  Honorary  and 
Foreign  Members,  and  Associates.*  The  Fellows  elect  out  of  their 
own  body  a  Council  consisting  of  a  President,  Vice-Presidents,  a 
Treasurer,  two  Secretaries,  a  Foreign  Secretary,  and  twelve  other 
Fellows,  by  whom  the  business  of  the  Society  is  conducted. 

The  object  of  the  Society,  as  laid  down  in  the  Charter,  is  the 
general  advancement  of  Chemical  Science,  by  the  discus.sion  and  pub- 
lication of  new  discoveries,  and  the  interchange  of  valuable  informa- 
tion respecting  them. 

A  Candidate  for  election  as  a  Fellow  of  the  Chemical  Society 
must  send  to  the  Secretaries  a  Certificate  subscribed  by  not  less  than 
five  Fellows  of  the  Society,  to  three  at  least  of  whom  he  must  be 
personally  known.t  The  Certificate  will  be  read  at  three  Ordinary 
Meetings  of  the  Society,  and  the  Candidate  will  afterwards  be  balloted 
for.  When  elected,  he  will  receive  notice  of  the  same  from  the 
Secretaries. 

Each  Fellow  has  the  right  to  be  present  and  to  vote  at  all  Meet- 
ings of  the  Society,  and  to  propose  Candidates  for  admission  into  the 
Society,  and  is  entitled  to  one  copy  of  the  Annual  Publications  so 
long  as  his  Annual  Subscription  be  not  in  arrear.  He  is  also 
entitled  to  the  use  of  the  books  in  the  Society's  Library,  under  such 
restrictions  as  the  Council  may  deem  necessary.  He  has  the 
privilege  of  introducing  two  visitors  to  Ordinary  Meetings  of  the 
Society,  whose  names  are  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such  visitors. 

When  elected,  every  Candidate  previous  to  admission,  is  required, 
within  three  months  from  the  date  of  his  election,  to  pay  an  admission 

*  No  elections  of  Associates  have  taken  place  for  many  years. 

t  In  the  case  of  Candidates  resident  abroad  unable  to  obtain  this  number  of 
signatures,  the  Council  have  power  to  accept  a  certificate  signed  from  personal 
knowledge  by  one  Fellow  of  the  Society,  and  to  recommend  its  presentation  for  ballot. 
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fee  of  £4,  and  either  his  first  annual  subscription,  or  his  life  composi- 
tion fee  ;  otherwise  his  election  becomes  void.  The  annual  subscription 
to  be  paid  by  Fellows  is  £2.  The  subscriptions  of  Fellows  become  due 
on  the  first  day  of  January  of  every  year.  The  life  composition  fee  is 
£30,  excepting  that  Fellows  who  have  paid  ten  annual  subscriptions  pay 
as  life  composition  fee  £20  ;  Fellows  who  have  paid  fifteen  annual  sub- 
scriptions pay  £15;  Fellows  who  have  paid  twenty  annual  sub- 
scriptions pay  £12  ;  and  Fellows  who  have  paid  twenty-five  annual 
subscriptions  pay  £10. 

If,  however, a  Candidate  be  elected  during  the  month  of  November  or 
December,  he  will  not  be  called  upon  to  pay  any  annual  subscription  for 
the  current  year,  and  will  not  be  entitled  to  receive  the  publications 
of  the  Society  for  that  year. 

Any  Fellow  who  at  the  period  of  the  Annual  General  Meeting  of 
the  Society  in  March  shall  owe  two  annual  subscriptions,  such  sub- 
scriptions having  been  duly  applied  for,  and  no  reason  satisfactory  to 
the  President  and  Council  having  been  assigned  for  their  non-pay- 
ment, ceases  to  be  a  Fellow  of  the  Society,  and  his  name  will  be  re- 
moved from  the  Society's  List  accordingly  :  Provided,  nevertheless, 
that  on  a  solicitation  for  re-admission  being  addressed  to  the  Presi- 
dent and  Council  by  a  person  so  circumstanced,  the  case  of  such 
person  will  be  considered  by  the  Council,  who  may,  if  they  see  fit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his  paying  the 
arrears  of  his  subscription,  or  a  life  composition  fee. 

PUBLICATIONS  OF  THE  SOCIETY. 
The  followiug  is  a  list  of  the  Publications  of  the  Society  : 
Memoirs  and  Proceedings,  1841 — 47,  3  vols. 
Quarterly  Journal,  1848 — 64,  14  vols. 
Journal,    1862 — present  date. 
Proceedings,  1885 — present  date. 

The  Society  has  also  issued  General  Indexes  to  its  publications, 
1841—72,  price  4/-;  1873—82,  price  16/-  (11/-,  post  free,  to  Fellows); 
1883—92,  price  21/-  (16/-,  po.st  free,  to  Fellows)  ;  1893— 190'2,  price 
30/-  (21/-,  post  free,  to  Fellows) ;  the  Jubilee  Volume,  1891,  price  6/- ; 
Library  Catalogue,  1903,  price  2/6  ;  a  volume  of  Memorial  Jjoctures. 
1893  —  1 900,  price  7/6 ;  and  Tables  of  tl»o  Atomic  Weights  recommoudi'd 
by  tho  InffTM.vlion  il  Atomic  Wrights  Committee,  p»ire  1/0  ju'c  do/., 
12/-  {lei  hiuidrc'l. 


The  Joul-ual  and  Proceedings  are  sold  to  non-Fellows  of  the  Society 
at  a  price  of  £2  and  7/6  per  annum  respectively. 

The  Journal,  which  is  issued  monthly,  contains  papers  communicated 
to  the  Society,  Memorial  Lectures  on  the  life  and  work  of  eminent 
foreign  Fellows  deceased,  together  with  abstracts  of  all  papers  relating 
to  chemistry  and  closely  connected  branches  of  science  published  in 
other  journals,  British  and  foreign. 

The  Proceedings  contains  a  short  report  of  the  business  at  each 
meeting,  and  abstracts  of  all  papers  presented  to  the  Society. 
It  is  usually  published  about  seven  days  after  the  meeting.  It 
serves  as  a  medium  of  publication,  not  only  for  the  abstracts  of  papers 
which  subsequently  appear  in  full  in  the  Journal,  but  also  for 
short  papers  and  preliminary  communications. 

COMMUNICATION  OF  PAPERS. 

All  communications  for  the  Journal  and  for  the  Proceedings  of  the 
Society  should  be  addressed  to  "  The  Secretaries,  Chemical  Society, 
Burlington  House,  W." 

The  Council  have  decided  that  no  communication  shall  be 
included  in  the  list  of  titles  of  papers  to  be  brought  before  a  Meeting 
of  the  Society,  unless  it  is  in  the  hands  of  the  Secretaries  at  least 
three  days  before  the  date  of  the  Meeting.  No  announcement  of 
titles  can  be  made  in  the  Proceedings  until  the  communications  have 
been  received  by  the  Secretaries.  Papers  which,  on  the  report  of 
referees,  are  deemed  by  the  Council  unsuitable  for  publication  in 
the  Transactions,  are  deposited  in  the  Society's  Archives.  In  all 
cases,  an  abstract  of  the  papex",  not  exceeding  three  hundred  words  in 
length,  should  be  supplied  for  insertion  in  the  Proceedings. 

Communications  which  have  already  appeared  in  any  foreign 
journal  will  not  be  published  in  the  Society's  Transactions,  unless 
this  course  is  specially  recommended  by  the  Publication  Committee 
and  this  recommendation  approved  by  the  Council. 

RESEARCH  FUND. 

The  Research  Fund  of  the  Chemical  Society  has  been  established 
for  the  purpose  of  assisting  investigators  by  defraying  the  cost  of 
expensive  materials.  The  Committee  meets  twice  a  year  to  consider 
applications  for  grants,  and  forms  of  application,  duly  filled  up,  must 
be  lodged  with  the  Secretaries  before  the  end  of  May  and  November 
in  e.ich  year. 


HONORARY  AND  FOREIGN  MEMBERS. 

NUMBER  NOT   TO   EXCEED   FORTY. 
Date  of  Election. 
Jan.    20,  1898  Arrhenius,  Prof.  Dr.  S.,  Bergsgaten  18,  Stockholm 

May  18,  1876  Baeyer,  Geh.  Rath, Prof.  Dr.Adolph  von,  F.R.S.,Arcis-str.  1,  Munich 

May  18,  1904  Becqiierel,  Prof.  Antoine  Henri,   6,   Rue  Dumont  d'Urville,  XVI. 

Paris 

Feb.     1,  1883  Beilstein,  Prof.  Dr.  F.,  W.O.,  8th  line,  No.  17,  St.  Petersburg 

Mar.     1,  1860  Berthelot,  Prof.  M.,  Membre  de  I'lnstitut,  F.R.S.,  College  de  France, 

Paris 
Feb.      2,  1888  Boisbaudran,  Lecoq  de.  Rue  de  Longchamp  113,  Passy,  Paris 

June  19,  1862  *Cannizzaro,  Prof.  S.,  F.R.S.,  Reale  Universitk,  Rome 

May  18,  1904  Clarke,  Prof.   Frank  AVigglesworth,  U.S.  Geological  Survey,  Wash- 

ington, D.C.,  U.S.A. 
Feb.     1,  1883  Cleve,  Prof.  Dr.  P.  T.,  Universitet,  Upsala 

May  18,  1904  Curie,  Madame  Marie,  La  Sorbonne,  Paris 

Jan.    20,  1898  Curtius,  Geh.  Rath,  Prof.  Dr.  T.,  Universitat,  Heidelberg 


Feb.     1,  1883  Erlenmeyer,  Prof.  Dr.  E.,  Aschaffenburg,  Germany 

June  16,  1892  Fischer,  Geh.  Path,  Prof.  Dr.  Emil,  F.R.S.,  Dorotlieenstr.  10,  Berlin 

Feb.     1,  1883  Fittig,  Prof.  Dr.  R.,  Universitat,  Stras.sburg 

Jan.    20,  1898  Franchimont,  Prof.  Dr.  A.  P.  N.,  Rapenburg  104,  Leyden 

May     3,  1866  Gibbs,  Prof.  Wolcott,  M.D.,  Newport,  Rhode  Island,  U.S.A. 

June  16,  1892  Graebe,  Prof.  Dr.  Carl,  Universite,  Geneva 

Feb.     2,  1888  Hoff,  Prof.  Dr.  J.  H.  van't,  F.R.S.,  Lietzeuburgerstrasse  54,  Berlin, 

15,  W. 

Jan.    20,  1898  Korner,  Prof.  W.,  R.  Scuola  superiore  d'agricoltura,  Milan 

Feb.     2,1888  Ladenburg,  Geh.  Reg. -Rath,  Prof.  Dr.  A.,  KaiscrWilhelmstrasse  43, 

Ikealau  ^^ 

Feb.      2,  1888  Landolt,  Prof.  Dr.  H.,  Albrechtstrasao  14,  Berlin,  N.W. 

June  16,  1892  Lieben,  Prof.  Dr.  Adolph,  Wasagasso  9,  Vienna 

May  18,  1904  Lieberniann,    Geli.    Rath,    Prof.  Dr.   Carl,  Matthttikirchstrassc  29, 

Berlin,  \V. 

Feb.     1,  1888  tMendel6eff,  Prof.  Dr.  D.  I.,  F.R.S.,  19  Zabalkausky,  St.  Petersburg 

•  Knrnrlny  Ijooliin-r,  1872. 
t  Kiirniloy  Ijcctiircr,  1880. 


Date  of  Election. 
Jan.  20,  1898 
Jan.  20,  1898 
May   18,  1904 


Jan.    20,  1898 

Jan.    20,  1898 

June  16,  1892 
June  16,  1892 
Jan.    20,  1898 

May  18,  1876 
Jan.    20,  1898 

Jan.    20,  1898 


Monschutkin,  Prof.  Dr.  N.,  Scsnovka,  Polytechnikum,  St.  Petersburg 
Mois.san,  Prof.  Henri,  Rue  Vauquelin  7,  Paris 

Morley,  Prof.  Edward  Williams,  Adelbert  College,  Cleveland,  Ohio, 
U.S.A. 

*Ostwald,  Prof.  Dr.  W.,  Linnestrasse  2/3,  Leipzig 

Rerasen,  Prof.  Ira,  Johns  Hopkins  University,  Baltimore,  U.S.A. 

Schiff,  Prof,  Dr.  Hugo,  Via  Gino  Capponi  3,  Florence 
Schlojsing,  Prof.  Dr.  Th.,  Institut  Agrouomique,  Paris 
Si>ring,  Prof.  W.,  Rue  Beckraann  32,  Liege 

Thonisen,  Prof.  Dr.  Julius,  F.R.S.,  Lindevei  13,  Copenhagen 
Troost,  Prof.  L.  J.,  Rue  Bonaparte  84,  Paris 

Waals,  Prof.  Dr.  J.  D.  van  der,  T.C.,  Hooftstraat  117,  Amsterdam 
•  Far.uiay  Lecturer,  1904. 


FARADAY  LECTURERS. 

1869. 

J.  B.  A.  Dumas. 

1872. 

S.  Cannizzaro. 

1875. 

A.  W.  von  Hofmann. 

1879. 

A.  Wurtz. 

1881. 

H.  von  Helmholtz. 

1889. 

D.  Mendeleeff. 

1895. 

Lord  Rayleigh. 

1904. 

W.  Ostwald. 

LONQ8TAFF  MEDALLISTS. 


1881. 

T.  E.  Thorpe. 

1884. 

C.  0 'Sullivan. 

1888. 

W.  H.  Perkin. 

1891. 

F.  R.  Japp. 

1894. 

H.  T.  Brown. 

1897. 

W.  Ramsay. 

1900. 

W.  H.  Perkin,  juni 

1903. 

W.  J.  Pope. 

Any  inaccuracies  in  this  list  should  he  reported  to  The  Secretaries^ 
Chemical  Society^   Burlington   House,    IK. 


NAME8  OF  FELLOWS. 


II  Denotus  Life  Members. 

Tiaiis.  UenoU-s  Members  who  have  contributed  Papers  published  in  tlie  Society's  Transactions. 
Proc.  ,,  ,,  ,,  „  ,,  ,,  ,,  ,,  ProoeedingHi 

C.  ,,  ,,  ,,  served  on  Council  of  tlie  Society  ;  V.l*.  as  Viee-Presideiit; 

8.  as  Secretary  ;   T.   as  Treasurer ;  F.8.   as   Foreign  Secretary ;  P.  at  Pnsiileiit. 


Date  of 
Klectioii. 


1904 

Trans. 

1871 

Trans. 

1883 

1890 

1904 

1897 

Trans. 

1875 

Trans. 

1892 

1888 

1877 

Trans. 

1901 

1892 

1896 

1889 

Trans. 

1881 

Trans. 

1885 

Trans. 

1885 

1901 

1879 

1893 

Abell,     Robert    Duncombe,    D.Sc.     (Wales),    Ph.D.    (Leipzig), 

Uniyersity    College    of   South    Wales    ami    Monmouthshire, 

Cardiff 
Abney,    Sir  ^V.   de  W.,  K.C.B.,  D.C.L.  (Dun.),  D.So.  (Viet.), 

Sc.D.  (Dub.),  F.R.S.,  F.R.A.S.,  F.R.G.S.,  Ralhmore  l^dge, 

Bolton-gardens  Soutli,  S.W. 
Abraham,  Alfred  C,  87,  Bold-street,  Liveriiool 
IIAbrines,  G.  Anthony,  Sanitary  Commissioner's  Office,  Gibraltar 
Ackroyd,    John    Prest,    B.Sc.    (Loud.),    116,    liichmoud-street, 

Accriugton,  Lanes. 
Ackroyd,  William,  F.LC,  9,  Grandsmere-place,  Halifax,  Yorks 
Acworth,  Joseph  John,  Ph.D.,  F.LC,  Thornbank,  Shootup  Hill, 

Broudesbury,  N.W. 
Adams,  Arthur,  Kelvin  House,  Edgbaston-road,  Smethwiek 
Adams,  Charles  M.,  Albany-buildings,  Lord-street,  Soutliport 
IIAdams,  M.  A.,  F.R.C.S.,  The  Kulm,  Bearsted,  near  Maidstone 
Adams,  0.  G.,  School  of  Mines,  Thames,  Auckland,  New  Zealand 
Adcock,  Samuel  Robert,  The  St.   Helens  Smelting   Co.,   Atlas- 
court,  St.  Hcleus,  Lanes. 
Addie,   Robert,   Messrs.    Kennedy   and   Addie,    Norfolk   House, 

IjEurenco  Pountney  Hill,  E.C. 
Addyman,    F.   Thornton,  B.Sc.  (Loud.),  St.  George's  Hospital, 

Hyde  Park,  S.W. 
Adeney,  W.   E.,  D.Sc,  A.R.C.S.,  Royal  University  of   Ireland, 

Earlsfort- terrace,  Dublin 
Adie,    R.    Haliburton,    B.Sc,     M.A.,    136,    Huntingdon-road, 

Cambridge 
Adriance,  John  S.,  Ph.D.,   105,   East  Thirty-uinth-street,  New 

York,  U.S.A. 
Aitken,  A.  C,  255,  Pollokshaws-road,  Glasgow- 
Albright,  George  Stacey,  Bromesberrow-place,  Ledbury 
Albuquerque,  John  Pedrozo  d',  Prof.,  M.A.,  F.LC,  Government 

Laboratory,  Barbados,  AVest  Indies 
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Date  of 
Election. 

1885 

1892 

1902 

1903 

1888 
1882 
1886 
189tf 

1894 

1901 
1870 

1894 
1899 

1899 

1903 

1885 

1890 
1895 
1900 
1901 

1892 

1888 
1882 

1870 

1877 

1898 

1876 
1879 
1003 


Pioc. 


Pro.'. 


TrniiH, 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 

Alcock,  Frank  Harris,  9,  Broad-street  Corner,  Birmingham 
Alcock,  John  W.,  Central  Brewery,  45,  Mott-street,  Birmingham 
Alder,  John  Frederick,  13,  Priestwood-mansions,  Highgate,  N. 
Alderton,   Gilbert   John,   B.Sc.   (Lond.),  A.I.C.,    "The  Nest," 

Eglington-road,  Pliimstead,  Kent 
Alexander,  John,  M.A.,  Midfield,  Perth 
Alford,  Henry  James,  M.D.,  1,  Hovelands-terrace,  Taunton 
Allan,  James  Henry,  45,  Walton-vale,  Liverpool 
Allan,  John,   55,  Nortlieru-grove,   West  Didsbury,    near   Man- 

chsster 
Allen,    F.    J.,    Phoenix   Chemical   Works,   Upper   North-street, 

Poplar,  E. 
Allen,  F.  T.,  B.Sc,  Higher  Grade  School,  Carlisle 
Allen,   John,    Phrenix   Chemical    Works,    Upper    North-street, 

Poplar,  E. 
Allibon,  G.  H.,  19,  Short  Strand,  Belfast 
Allwortliy,    J.    H.,    Sir   Roger   ^lanwood's   School,   Sandwich, 

Kent 
llAUworthy,    S.    W.,   M.A.,   M.D.,   The  Manor  House,  Antrim- 
road,  Belfast 
Alton,  William  Lester  St.  John,  A.LC,  "Dungarvan,"  Putney 

Heath,  S.W. 
llAmphlett,    Edward  Greenhill,    M.A.    (Oxon.),  3,    Union-place, 

Worthing 
Anderson,  Frederic  Alfred,  B.Sc,  31a,  Clanricarde-gardens,  W. 
Anderson,  H.,  Royal  Latin  School,  Buckingham 
Anderson,  James  William,  The  Paddock,  Hailing,  near  Rochester 
Anderson,    W.    Carrick,    M.A.,    D.Sc,   2,    Florentine-gardens, 

Hillhead,  Glasgow 
Anderson,  William  Smellie,  Christmas  Lsland,  c/o  Messrs.  Bous- 

tead  k  Co.,  Singapore,  India 
Andrews,  Edward  Arthur,  St.  Mary's  Hospital,  Paddington,  W, 
Andrews,    L.   W.,    Ph.D.,    The    University,    Iowa  City,   Iowa, 

U.S.A. 
Andrews,  Thomas,  F.R.S.,  M.I.C.E.,  Ravencrag,  Worthy,  near 

Sheffield 
AngcU,  John,  6,  Beacon's  Field,  Derby-road,  Withington,  Man- 
chester 
Annablo,  H.  W.  Coupe-,  Tungsten  and  Rare  Metals  Co.,  Ltd. 

Qiicen's-road,  Battersca,  S.W. 
Ansdell,  Gerrard,  Sand  Hill  Cottage,  Dintoii,  near  Salisbury 
Appleby,  Herbert,  2,  John  Dalton-strect,  Manchester 
Apployard,    George   Henry,  Wilmington  Oil  Mills,  161,  Cleve- 

land-Htreot,  Hull 
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Date  of 
Election 

1890 

1904 

1897 


Trans. 

Tiaus. 

Proc. 

Trans. 

Trans. 

/C.  1873-5  \ 
Is.  187.V 

Ip.1893-.'J 

Trans. 

Trans. 

Trans. 

1 

Trans. 

C.  1874-8 

Trans. 

Trans. 

Trans. 

IIAppleyard,  James  Robert,  Royal  Technical  Institute,  Salford 
Appleyard,  Percy,  Albany,  Western  Australia 
Arbuckle,    William,    Old  Bank  House,  Jarvey-street,  Bathgate, 

N.B. 
Archbutt,  Leonard,  The  Yews,  Madeley-street,  Derby 
Armistead,  "William,  M.B.,  CM.,  Stapleford,  Cambridge 
Armitage,  F.  P.,  Colet  House,  Talgarth-road,  W.  Kensington,  W. 
II Armstrong,   Edward    Frankland,   Ph.D.    (Berlin),  55,   Granville 

Park,  Lewisham,  S.E. 
Armstrong,  F.  "W.,  6,  St.  Thomas's-terrace,  Wells,  Somerset 
II Armstrong,    Henry    Edward,    Prof.,    LL.D.,    Ph.D.,    F.R.S., 

55,  Granville  Park,  Lewisham,    S.  E.,  and  Central  Technical 

College,  Exhibition-road,  S.W. 
Ashcroft,  J.  B.,  Christ  Church  Schools,  Derby 
Ashdown,  Charles  H.,  F.R.G.S.,  Monastery-close,  St.  Albans 
Ashdown,  Herbert  Henry,  3,  Genesta-road,  Plumstead,  Kent 
Ashe,  James  S.,  77,  Moyne-road,  Rathniiues,  Dublin 
Ashton,  James,  Hacken  Sewage  Works,  Moses  Gate,  Bolton 
Ashworth,  J.  B.,  Bridge  Cottage,  Broad  Green,  Liverpool 
Aspiuall,  Thomas,  42,  Gilnow-road,  Bolton 
Aston,  Bernard  Cracroft,  N.Z.  Agricultural  Dept.,  Wellington, 

New  Zealand 
Aston,  "W.  G.,  12,  Douglas-road,  Goodraayes,  Hford,  E. 
Atkinson,  Edwin  Bayles,  Furze  Glen,  Lambert-road,  Grimsby 
Atkinson,  G,    D.,  c/o   Messrs.   Alton   &   Co.,    Ltd.,   Ward  wick 

Brewery,  Derby 
Atkinson,      Harford      Montgomery,      B.Sc.      (Wales),      Ph.D. 

(Gottingen),  7,  College-gardens,  Belfast 
II Atkinson,  R.  W.,  B.Sc,  44,  Stuart-street,  Cardiff 
IIAttfield,  John,  Prof.,  M.A.,  Ph.D.,  F.R.S.,  Ashlands,  Watford, 

Herts. 
Attwell,    Herbert    Moore,    A.R.C.S.,    Beckhythe,    Overstrand, 

Cromer 
IIAttwood,  George,   F.G.S.,   A.M.I.C.E.,  Durmast  Lodge,  Ring- 
wood,  Hants,   and  Mansion   House  Chambers,   13,   Sise-lane, 

Queen  Victoria-street,  E.G. 
Aubrey,  Henry  James,  The  Cross,  Worcester 
Auden,  H.  A.,  Central  Laboratory,  United  Alkali  Co. ,  Widnes, 

Lanes. 
Audley,  James   A.,    B.Sc,  A.R.C.S.,    F.LC,  c/o  Messrs.  G. 

Howson  and  Sons,  Eastwood  Sanitary  Works,  Hanley,  Staffs. 
Austen,  Peter  T.,  Ph.D.,  218,  St.  John's-place,  Brooklyn,  N.Y., 

U.S.A. 
Avery,  David,  Working  Men's  College,  Melbourne,  Australia 
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Date  of 
Election. 

1896  ': 

1891 


1904 
1904 
1875 


Trans. 


1895 
1903 

1893 
1898 
1900 
1884 

1891 
1901 
1889 

1883  1  Trans. 

1899 

1902 

1900 


1881 
1884 
1893 
1901 
1873 
1902 
1897 

1897 
1901 
1892 
1884 

1896 
1891 


Trans. 
Trans. 
Trans. 


Trans. 


I*  roc. 


Trans. 
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Aykroyd,  H.  E.,  Glen  Rosa,  The  Grove,  llkley,  Yorks. 
Aylan,  John  Charles,  Manager  Royal  Laboratory,  Royal  Arsenal, 
Woolwich,  S.E. 

IIBadcock,    William   Cornish,    M.A.    (Cantab.),    The    Grammar 
School,  Crediton,  Devon 
Baguloy,  Allan,  B.Sc.   (Wales),  University  College  of  N.  Wales, 

Bangor 
llBailey,  G.  H. ,  Ph.D.,  D.Sc. ,   Owens  College,    Manchester,   and 

Marple  Cottage,  Marple,  Cheshire 
Bailey,  G.  P.,  M.A.,  Victoria  Institute,  Worcester 
Bailey,    Harohl    James,     Maritime    Coke    Works,    Pontypiidd, 

S.  Wales 
Bailey,  Henry,  18,  Lavender-sweep,  S.W. 
Bailey,  W.  M.,  M.A.,  Penrhyn,  Ty'rfran,  Llanelly 
Bain,  A.  W.,  B.A.,  2,  Muswell  Rise,  Highgate,  N. 
II Bain,    Daniel,    United    Alkali    Co.,    Ltd.,    Allluisen's    Works, 
Gateshead-on-Tyue 
Bairstow,  John,  Burley,  Queen's  Park,  Chester 
Baker,  Arthur,  130,  Walmcrsley-road,  Bury,  Lanes. 
llBaker,    Charles    Frederic,    B.Sc,    Ph.D.,    Technical    College, 

Sunderland 
II Baker,  Charles  J.,  The  Schools,  Shrewsbury 
Baker,  Clement  Harrison,  70,  Blenheim-road,  Moseley 
Baker,  Frederick   Guy   Stirling,  Marryatt's  Lodge,  Snarcsbrook, 

Essex 
Baker,  F.  Nolan,  Lieut.,  c/o  Messrs.  Charles  Cammcll  and  Co., 

Ltd.,  Coventry,  Birmingham 
Baker,  Harry,  Epworth  House,  Moughland-lane,  Runcorn,  Clicshire 
C.  189«-03   nBaker,  H.  Brereton,  M.A.,  F.R.S.,  Cliiist  Church,  Oxford 
Baker,  Julian  L.,  7,  Addison-road,  Bedford  Park,  W. 
Baker,  T.  T.,  92a,  Villiers-road,  Willesilen  Green,  N.W. 
Baldock,  John  Henry,  Overdale,  St.  Leonard's-road,  Croydon 
Ball,  James  Handby,  B.Sc.,  Rathbane  Cottage,  Limerick,  Ireland 
Ball,  John,  Ph.D.,  F.G.S.,  A.M.I.C  E.,  Geological  Survey  Office, 

Public  Works  Department,  Cairo,  Egypt 
Ball,  William,  54,  Strotton-road,  Loiccator 
Ball,  W.  C,  B.A.,  Guy's  Hospital,  S.E. 
Ijlkllantyno,  Horatio,  75,  Chancory-lano,  W.C. 
Ballard,  J.   Farrow,  Fern   Lodge,  Trinity-road,   Birchfield,   Bir- 
mingham 
Ballingall,  William,  Ardnrrock,  Dundee 

Buly,   PMward  Charles    Cyril,  University  College,  Gower-street, 
W.C. 
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Tianf. 


Trans. 


I  C.  1870- 
[  3,  90-3 


Banibur,    H.    K.    G.,    Jugixh.s  J  louse,  Greenliithe,  Kent 
Bamber,  M.  Kelway,  The  Laboratory,  Hyde-park-corner,  Colombo, 

Ceylon 
Bancrjee,  Gopal  Ch.,  Kaiser  Soap  Co.,  Cawnporc,  India 
Banner,  Samuel,  Sherwood,  Sefton-park,  Liverpool 
Bannister,  Richard,  59,  Tregunter-road,  S.  Kensington,  S.W. 
Barbour,    William,  M.A.,    B.Sc,   Bell    Cottage,    Great   Oakby, 

near  Hfirwich 
Barclay,  Arthur  E.,  95,  Farringdon-street,  E.C. 
Bardsley,  Joshua,  F.LC,  Milnshaw  House,  Acciington,  Lanc.<<. 
Barger,  George,  M.A.   (Cantab.),  D.Sc.  (Loud.),  The  Wellcome 

Physiological    Research    Laboratories,  Brockwcll  Hall,  Heme 

Hill,  S.E. 
Barker,  Hubert   H.,   St.   Methode  Post  Office,  Lake   St.   John, 

Quebec,  Canada 
Barker,  Thomas  Vipond,  Exefer  College,  Oxford 
Barker,   W.   H.,  B.Sc,  Addiscombe,  Empress-avenue,  Wanstead 

Park,  Essex 
Barklie,  Robert,  Faunmore,  Strandtown,  Belfast 
Barlet,  Stephane,  B.Sc,  47,  Bassett-road,  N.  Kensington,  W. 
Barlow,  H.  W.  L.,  M.A.,  M.D.  (Oxon.),  Holly  Bank,  Croftsbank- 

road,  Urmston,  Manchester 
Barlow,  William,  The  Red  House,  Stanmore,  Middlesex 
Barnes,    Edward    Arthur,    194,    Hammersmith-road,    W.,    and 

Dynamite  Works,  Modderfonteiu,  near  Zuurfontein,  S.  Africa 
I  Barnes,  R.  L.,  Phfcnix  Chemical  Works,  Hackney  Wick,  N.  E. 
Barraclough,  William  H.,  F.LC,  Mortoniloy,  near  Sheffield 
Barralet,  E.  S. ,  4,  Kenyon-mansions,  Queen's  Club  Gardens,  W. 
Bairatt,  J.  Treeby,  Bronheulog,  Mostyn,  North  Wales 
Barret,  Edward  L.,  B.Sc,  12,  Avenue  de  la  Grande  Annee,  Paris 
Barrie,  T.  S.,  157,  St.  Vincent-street,  Glasgow 
I  Barton,  Robert,  Royal  Mint,  Melbourne,  Australia 
Basker,  J.  A.,  Fore-streot,  Bridgwater 
Baskerville,  Charles,  B.Sc,  Ph.D.,  College  of  the  City  of  New 

York,  New  York,  U.S.A. 

IIBassett,  Henry,  26,  Belitha-villas,  Bamsbury,  N. 

Bate,  William,  National  Explosives  Co.,  Hayle,  Cornwall 
Bateman,    John,    c/o   Messrs.    J.  C.   and   J.  Field,  The   Marsh, 

Lambeth,  S.E. 
Bathurst,  Charles,  jnn.,  B.  A.,  3,  Stone-buildings.  Lincoln's  Inn, 

W.C. 
Battle,  G.  E.,  Rev.,  B.A.,  Totlands,  Dane  Park,  Ramsgate 
Bay,  L.  H.,  B.Sc.  (Lond.),  Deacon's  School,  Peterborough 
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Date  of 
Election. 

1892 

1874 

1904 

1874 

1879 

1873 


1897 
1891 
1861 

1904 

1867 

1904 

1899 
1903 

1864 
1890 

1887 

1901 
1890 
1874 
1901 
1879 

1901 
1900 

1872 
1891 
1888 

1891 

1886 

1889 


Trans. 


Trans. 
Trans. 

Trans. 


Trans. 


Tran«. 


C.  18»5-9 
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Bayliss,  Charles,  Ellesmere,  Selly  Park,  near  Birmingham 
Bayly,  F.  W.,  The  Koyal  Mint,  Sydney,  N.S.W. 
Bayly,  Harold  Goodenough,  Moatside,  Bedford 
llBayne,  James,  4,  Euston  Buildings,  N.W. 

IIBayne,  William  Thirlwall,  LL.D.,  Brockhill,  Broad  Clyst,  Exeter 
Baynes,  James,  Ph.D.,  F.R.M.S.,  Borough  Analyst's  Office,  Royal- 
chambers,  Scale-lane,  Hull 
Beadle,  A.  A.,  Greenheys,  Granville-road,  High  Barnet 
Beadle,  Clayton,  Melrose,  Hatherley-crescent,  Sidcup 
llBeadnell,    Charles    Edward,  Major,    R.A.,    3,    Templeton-place, 

Earl's  Court,  W. 
Beadnell,    Charles     Marsh,     Fleet    Surgeon,     H.M.S,    Erclnis, 

Portland,  Dorset 
Beale,    William    Phipson,    K.C.,    10,    New-court,    Carey-street, 

Lincoln's  Inn,  W.C.  ;  and  25,  Sheffield-terrace,  Kensington,  W. 
Beam,  William,    M.A. ,    M.D. ,    Chemical    Laboratory,    Gordon 

College,  Khartoum,  Soudan 
Bean,  Percy,  17,  Dickinson-street,  Manchester 
Beanes,  Alfred   Edward,   Falcon   Works,  Wallis-road,  Hackney 

Wick,  N.E. 
II  Beanes,  Edward,  Moatlands,  Paddock  Wood,  Kent 
Beardmore,   G.    Russell,    D.P.H.    (Cantab.),    L.R.C.P.    (Lond.), 

M.R.C.S.     (Eng.),    L.S.A.,    Warwick     House,    Upper-street, 

Islington,  N. 
Beasley,  William  C.  T.,  M.A.,  10,  Stockleigh-road,  St.  Leonards- 

on-Sea 
Beaven,  E.  S.,  5,  Boreham-terraco,  Warniinstcr 
Beck,  Charles  R.,  83,  Werter-road,  Putney,  S.W. 
II  Beckett,  George  Henry,  Glendye  Cottage,  Stevenston,  Ayrshire 
Bedford,  F.,  B.Sc,  9,  Market-place,  Sleaford,  Lines. 
Bedson,  P.  Phillips,  Prof.,  M.A.,  D.Sc,  Aruistrong  College  of 

Science,  Newcastle-on-Tyne 
Bedwell,  J.  Cardwell,  B.Sc,  65,  High-street,  Colchester 
Bcesley,    F.     A.,    B.Sc,    Ecclesbourne,    41,   Broomgrove-road, 

Sheffield 
IIBeilby,  George  T.,  11,  Univorsity-ganlcns,  Glasgow 
Belbin,  T.  St.  J.,  Capt.,  Noitonthorpe  Hall,  near  Huddersfield 
Belcher,  John  Hope,  B.A.,  B.Sc,  Municipal  Tochnical  Institute, 

Coventry 
IIBell,  Albert  Edward,  F.I.C.,  Westminatcr  College  of  Chemistry, 

Trinity-siiuare,  Borough,  S.E. 
Boll,  Chichester  A.,  B.A.,  M.B.  (Dublin),  Brooklands,  Dawlish, 

S.  Devon 
Bull,  E.  Wightman,  High  Bridge,  Spalding 
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]8<57-70 


/ C.  1898- 
\    1900 


Bell,  H.  P.,  B.A.,  30,  Egerton-crescent,  S.W. 
II  Bell,  J.  Carter,  The  Cliff,  Higher  Broughtoa,  Manchester 
Bell,  Sir  I.   Lowtliian,   Bart.,  F.R.S.,   Kounton  Grange,  North- 
allerton 
ilBell,  Percy  Carter,  150,  Nassau-street,  New  York,  U.S.A. 
Bellars,  Albert  Ernest,  B.  A.  (Cantab. ),  Magilaleue  College,  Cunbridge 
Bemrose,  Joseph,  56,  St.  Famille-street,  Montreal,  Canada 
IIBendix,  David,    Sutherland   Lodge,  371,   Romford-road,    Forest 
Gate,  E. 
Benham,  K.  B.,  Dean's  Hill,  Stafford 
II Benjamin,  Marcus,  M.A.,  Ph.D.,  U.S.  National  Museum,  Wash- 
ington, D.C.,  U.S.A. 
Benn,  R.  H.  Durward,  West  Mount,  Montreal,  Canada 
Bennett,  A.  H.,  c/o  Messrs.  Ogstou  k,  Moore,  39,  Lime-stnet,  E.C. 
Bennett,  Charles  Thomas,  57,  Larkhall-rise,  Clapham,  S.  W. 
Bennett,  Colin  Noel,  39,  Elgin-mansions,  Elgin-avenue,  Maida 

Vale,  W. 
Bennett,   G.    L.,    Rev.,   M.A.,   13,  St.  Domingo-vale,   Everton, 

Liverpool 
Benson,  Alick  Colo,  33,  Perham-road,  W.  Kensington,  W. 
Bensusan,  Arthur  J.,  9,  Carl  ton-mansions,  Holland  Park  Gardens, 

W. 
Bentley,  W.  H.,  B.Sc,   6,  Woodbine-terrace,  Irlani,  near  Man- 
chester 
Bentz,  Ernest,  107,  Shaw-laue,  Dinting,  near  Manchester 
Bergtheil,    Cyril,    Mosheri    Factory,    Mozufferpore    Post    Office, 

Tirhoot,  India 
IIBeringer,  Cornelius, 

Beringer,  H.  R.,  11,  Dolcoathe-road,  Camborne,  Cornwall 
IIBeringer,  Jolin  J.,  A.R.S. M.,  Pendarves-road,  Camborne,  Cornwall 
Berkeley,  The  Earl  of,  Foxcombe,  Boar's  Hill,  Oxford 
II  Berncastle,  Richard,  22,  Aldridge-road-villas,  Bayswater,  W. 
Berridge,  Douglas  J.  P.,  M.A.  (Oxon.),  The  Laboratory,  Malvern 

College 
II Berry,  Edward  E.,  44,  London  Wall,  E.C. 
Berry,  R.  A.,  F.LC,  5,  St.  Mary's-passage,  Cambridge 
Berry,  Thomas  William,  Education  Office,  West  Didsbury,  near 

Manchester 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 

Bevan,  Edward  J.,  4,  New-court,  Lincoln's  Inn,  W.C. 

Bevan,  John  William,  Risedale,  St.  James-crescent,  Swansea 
Beveridge,     Wilfred    William    Ogilvy,    Major,    c/o    Sir   C.   R. 
1       McGregor,  Bart,  and  Co.,  25,  Charles-street,  S.W. 
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Date  of 
Election. 

1897; 

1903 

1903 
1903 
1865 
1902 

1875' 

1872  I 
1900 

1881 
1900 
1894 
1898 
1879 
1902 
1886 


1899 
1903 

1899 

1885 

1903 
1901 
1890 

1890 
1875 
1892 
1P02 
1890 

1908 
1899 

1896 

1891 


Trans. 


Trans. 
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Bhaduri,  J.  B.,  M.A, ,  Krislmaghur,  Dist.  Nadia,  Bengal,  India 
Bhaduri,  K.,  Prof.,  M.A.  (Calcutta),  Canning  College,  Lncknow, 

India 
Bibby,  Charles  Drake,  69,  Queen's-road,  Twickenham,  Middlesex 
Bibby,  Robert  Gordon,  New  College,  Oxford 
lIBickerdike,  W.  E.,  Bryers  Croft,  Wilpshire,  near  Blackburn 
IIBickford,  Harding,  46,  Currie-street,  Adelaide,  South  Australia 
Biggart,    J.    W.,    Chemical    Laboratory,    29,    Cathcart-street, 

Greenock 
Biggs,  C.  H.  W.,  140,  Salisbury-court,  Fleet-street,  E.C. 
Bilimoria,   H.   N.,   M.A.,  B.Sc,   Municipal  Analyst,   Municipal 

Office,  Fort  Bombay,  India 
Bingley,  John,  Northampton 

Biuks,  F.  N.,  42,  Shortridge-terrace,  Jesmond,  Newcastle-on-Tyne 
Bird,  William  Rowland,  Chem.  Lab.,  G.W.R.  Works,  Swindon 
Birkett,  Walter,  28,  Carline-road,  Lincoln 
llBlack,  A.  H.,  F.R.G.S.,  St.  John's,  Wakefield 
Black,  W.  G.,  A. I.e.,  9,  Routh-road,  Wandsworth  Common,  S.  W. 
Blackburn,   Thomas,  Aruba   Phospliaat   Maatschappy,  Curacoa, 

West  Indies 

Blackman,  W.  L.,  Mostyu,  Thornlaw-road,  West  Norwood,  S.W. 

Blackshaw,  George  Neville,  B.Sc.  (Wales),  Government  School  of 

Agriculture,  Elseuburg,  Mulder's  Vlei,  Cape  Colony,  S.  Africa 

Blackshaw,  J.  F.,  Tlie  Midland  Dairy  Institute,  Kingston  Fields, 

Derby 
Blades,  Charles  Mountain,  Bay  Villa,  Chester-road,  Northwich, 

Cheshire 
lUair,  Herbert,  Hartou  Lodge,  Harton,  South  Shields 
Blake,  G,  S.,  9,  The  Hermitage,  Richmond,  Surrey 
Blake,    Robert  R.   F.,   Chemical  Department,   Queen's  College, 

Belfiust 
Blake,  William  Henry,  12,  Lojiibard-strect,  Newoastle-on-Tyne 
llinanshard,  Ciiarles  Thomas,  M.A.,  3,  Seymour-villas,  Totnes 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrington 
Blenkinsop,  Richard,  Garden  Wharf,  Church-road,  Battersea,  S.W. 
lUenkinsop,  W.  E.  B.,c/o  Messrs.  May  and  Bakor,  Ltd.,  Garden 

Wharf,  Ciiurch-road,  Battersea,  S.W. 
Bliss,  Henry  James  Wlieelor,  B.A.,10,  Cornwall-gardens,  S.W. 
lilofeld,  Stuart,  Rev.,  B.A.,  B.Sc,  St.  John's  College,  Battersea, 
S.W. 
II  Blood,  Maurice,  M.A. ,  9,  Clifton-road,  Kingston  Hill,  Kingston- 
ou-Thauics 
Bloomer,    Frederick  .lohn,    F.  I.C.,    Fenpont,    Clydach,  R.S.O., 
Glnmorgan 
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Date  of 
Election. 

1890  1  Trans. 

1888 


1883 

1903 
1887 

1865 
1896 

1875 
1892 

1875 

1902 
1899 

1878 

1899 

1899 
1869 
1901 
1899 
1883 
1893 
1893 
1884 

1881 
1895 
1861 

1894 
1881 

1881 

1887 
1873 
1871  j 

1869' 


Trans. 

Trans, 
Trans. 


Trans. 


Trans. 


Proc. 
Trans. 
Trans. 


lilount,  Hertram,  76  and  78,  York-street,  Westminster,  S.W. 
Bloxani,    Arthur    G.,    F.I.C.,  105,    Birkbeck    Bank  Cliambers, 

Southami)ton-buildings,  W.C. 
Bloxam,  W.  Popplewell,  Prof.,  B.Sc,  F.I.C.,  c/o  Msssrs.  Smith, 
Fawdon,  and  Low,  Solicitors,  12,  Bread-street,  Cheapside,  E.C. 
Bluman,  Nicholas  John,  10,  Amersham-road,  New  Cross,  S.E. 
Blundstone,    Edwin    Richardson,    B.A.,    Heathfield,    Hampton 

Hill,  Middlesex 
Blunt,  T.  P.,  M.A.,  Tower- place,  Shrewsbury 
Blyde,  J.  E.  A.,  Merlin  House,  Broomgrovo-road,  Sheffield 
Blyth,    Alexander  Wynter,  M.R.C.S.,   29,  Norfolk-road,  N.W. 
Blyth,  M.  Wynter,  B.A.,  B.Sc,  Chemical   Laboratory,  36,  East- 
cheap,  E.C. 
lIBoake,  A.,  Chemical  Works,  Stratford,  E.,  and  High-standing 
Loughton,  Essex 
Boardman,  Ernest,  B.Sc,  691,  St.  Helen's-road,  Bolton 
Boardman,  T.  H.,  Christ's  Hospital,  West  Horsham,  Sussex 
Bodmer,  Richard,  Analytical  Laboratory,  16,  Southwark-street, 

S.E. 
Bogert,  Mai-ston  Taylor,  Prof.,  B.A.,  Columbia  University,  New 

York  City,  U.S.A. 
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Borough  Hospital,  Croydon 
Brittain,  C.  E. ,  B.Sc,  Grammar  School,  Normanton,  Yorks. 
Britten,  F.  C,  B.A.,  Odiham  School,  Odiham,  Hants, 
Broadbcnt,   Harry,  A. I.C,  187,  Hyde  Park-road,  Leeds 
IBroadUent,  John  J.,  14,  Cross-street,  Exchange,  Manchester 
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Chandler,  William  H.,  Prof.,  Chem.   Dept.,  Lehigh  University, 
South  Bethlehem,  Pa.,  U.S.A. 

Chantrell,    P.   S.,    c/o   Messrs.   Tate    &   Sons,    Ltd.,    Love-lane 

Sug.ir  Refinery,  Liverpool 
llChaplin,  Edward  Mitchell,  Ph.D.,  60,  Westgate.  Wakefield 

Chapman,  Alfred  Chaston,  F.LC,  8,  Duke-street,  Aldgate,  E.C. 

Chapman,  Arthur  Jenner,  14,  Barousraere-road,  East  Finchley,  N. 

Chapman,  David  Leonard,  B.A  ,  10,  Parsonage-road,  Withington, 
Manchester 

Chapman,  E.  M..  Cairnsinore,  Manor-road,  Scarborough 

Chapman,  Edward,  Hill  End,  Mottram,  Manchester 

Charles,  Rhys  Pendrill,  PlSs  Newydd,  Neath 

Chater,  A.  B.,  65,  Queen-street,  Brisbane,  Queensland 

Chattaway,    Frederick   Daniel,   M.A.,   D.Sc,  Ph.D.,    Longfield, 
Kenton-road,  Harrow 
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Trans. 


Trans. 
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Trans. 


fC.  1876-\ 
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Cheaille,  Walter  W.,  B.A.,  36,  London-road,  Grays,  Essex 

Cheater,  T.  J.,  B.Sc  ,  3,  The  Mansions,  Star  and  Garter,  Putney 
S.W. 

Cheeseright,  J.  H.,  B.Sc,  110,  Balmoral-avenue,  Gateshead-on- 
Tyne 

Cheetham,     Thomas     Arthnr,    2,    Doune-quadrant,     Kelvinside 
North,  Glasgow 

Chenhall,  J.  W.,  M.I.C.E.,  Dart-villas,  Totues,  Devon 

Cheshire,  H.  F. ,  Woodside,  Shornden,  St.  Leonards-on-Sea 
llChcster,  Edward  D. 

Chikashige,  Masumi,  B.Sc,  Imperial  University,  Ky5t6,  Japan 

Childs,  Christopher,  M.D.  (Oxon.),  10,  Manchester-square,  W. 

Cholerton,  A.  F.,  Beech  Leigh,  Harboro'-road,  Leicester 
llChorley,  John  C,  Bewsey,  Oxford-road,  Birkdale 

Christopher,  G.,  Walkden  "Works,  Verney-road,  Bermoudsey, 
S.E. 

Chrystal,  William  J.,  7,  West  George-street,  Glasgow  ;  and  Shaw- 
field  Works,  Kutherglen,  near  Glasgow 

Church,  Arthur  Herbert, M.  A. ,D.Sc, F.  R.  S. ,  Shelsley,  Kew,  Surrey 

Clacher,  William,  Bryantwood,  Auckland-road,  11  ford,  Essex 

Claiscn,  Ludwig,  Prof.,  Ph.D.  Chemisches  Institut,  Bruns- 
wickerstrasse  2,  Kiel,  Germany 

Clark,  Ernest,  B.Sc,  Royal  Technical  Institute,  Salford,  and 
16,  Havelock-street,  Sheffield 

Clark,  Ernest  Victor,  Woodlands,  St.  Anne's-crescent,  Lewes 

Clark,  John,  Ph.D.,  138,  Bath-street,  Gla.sgow 

Clarkson,  Alexander,  Grange-terrace,  Stewarton,  R.S.O.,  Ayrshire 

Claudet,  Arthur  Crozier,  A.  R.S.M.,  27,  Dalehanj-gardens, 
Hampstead,  N.W. 

Claudet,  Frederic,  6,  Coleman-street,  E.G. 

Clayton,  Edwy  Godwin,  F.I.C.,  32,  Holborn-viaduct,  E.C. 

Clayton,  Elli.s,  1,  Hall  Royd,  Shipley,  Yorks. 

Clayton,  George,  Northern  College  of  Phannacy,  100,  Burlington- 
street,  Manchester 

Clayton,  John  William,  3  and  6,  Concert-street,  Liverpool 

Clominshaw,  Edward,  M.A. ,  Alkali  Works,  01dl)ury,  near 
liiniiingham 

Clerk,  Dugald,  18,  Southampton-lniildings,  Chancery-lane,  W.C. 

Clifford,  W.,  Sewage  Outfall  Works,  Wolverhampton 

Cloud,  Thomas  Charles,  A.  U.S.  M.,  Coronation  House,  4,  Lloyds- 
avenue,  Fenchurch-stroot,  E.C. 

dough,  William  Thomas,  A.R.C.S.,  83,  Honeyhrook-road, 
Claphamil'ark,  S.W. 
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Date  of 
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Trans. 


Trans. 


Trans. 


Trail 


Trans. 


C.  1885- > 
,90,  99-03) 


Trans. 


(C.    1889-1 
194,1900-11 


llClowes,  Frank,  Prof.,  D.Sc,  40,  Craven-street,  Strand,  W.C. 
Clowes,   George   Henry   Alexander,    Ph.D.,    Gratwick    Research 

Laboratory,  University  of  Buffalo,  U.S.A. 
Clutterbuck,    M.    C,    B.Sc,    Ph.D.,    61,    Bcaconsfield-villas, 

Brighton 
Coates,    William    Henry,    M.A.,     M.B.,    M.R.C.S.,    L.R.C.P., 

L.S.A.,  7,  Albion-street,  Hull 
Cobb,  W.  "W.,  M.A.,  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.  A. ,  Haileybury,  Ontario,  Canada 
Coblentz,    Virgil,    Prof.,   Ph.D.,   115-119,   W.  68th-8treet,   New 

York,  U.S.A. 
llCockburn,  Arthur  Cecil,  Otley  Grange,  Otley,  neur  Ipswich 
Cockburn,  G.  B.,  B.A.,  B.Sc,  Lingdale  Lodge,  Birkenhead 
Cockbum,  T.  K.,  26,  Elm-street,  Whiteinch,  Glasgow 
Cockerill,  T.,  The  Technical  College,  Colombo,  Ceylon 
Cocking,  Allan  Thomas,  The  Grove,  Stanford-le-Hope,  Essex 
Cocking,  Lewis  Smith,  Wharf  Mills,  Apsk-y,  Huddersfield 
Cockle,    Charles,     14,     Alswitha-terrace,     King    Alfred     Place, 

Winchester 
Coddington,    E.,    M.A.,   131,   St.   James'sroad,  Upper  Tooting, 

S.W, 
Codling,  Arthur  John,  5,  Tavistock-square,  W.C. 
llCoffin,   Walter  H.,   26,   Belgrave-road,    Eccleston-square,  S.W., 

and  Kew  Gardens,  Surrey 
Cohen,  Julius  B. ,  Prof,  Ph.D.,  The  University,  Leeds 
llCohen,  R.W.,  B.A.,  11,  Hyde  Park-terrace,  W. 
Cole,  0.  J.,  B.A.,  Park- road,  Wivenhoe,  Essex 
Colefax,  Arthur,  M.A.,  Ph.D.,  4,  Brick-court,  Temple,  E.C. 
Coleman,  Joseph  Bernard,  S.W.  Polytechnic  Institute,  Mauresa- 

road,  Chelsea,  S.W. 
Collenette,  Adolphus,  Brooklyn,  Fort-road,  Guernsey 
llCollens,  Edward,  Stourbank  House,  Stourport,  Worcs. 
CoUett,  John  Marton,  Hillfield,  Gloucester 
II Collie,  J.  Norman,  Prof.,   Ph.D.,  F.R.S.,   16,  Campden-grove, 

Kensington,  W. 
Collingridge,    Frank,     B.Sc,     4,     Wyndham-road,     Edgbaston, 

Birmingham 
II Collins,  Hugh  Brown,  B.Sc,  Auchinbothie,  Kilmalcolm,  N.B. 
Collins,  Sydney  Hoare,  Armstrong  College  of  Science,  Newcastle- 

on-Tyne 
Collins,  W.  Hepworth,  c/o  Messrs.  Th.    Cook  et  Fils,   1,  Place 

de  I'Opera,  Paris 
IjColman,  Harold  G.,  Ph.D.,  Elmside,  Worcester  Park,  Surrey 
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1890 


Trans. 


1897; 

1894  Proc. 
18{-9  Trans. 
1890 

1891  Trans. 
1901  Trans. 
1888  , 


1 80:i    Trans. 
1 892 


Trans. 
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Colwel],  James  Kear,  F.I.C.,  Clerkenwell  Town  Hall,   Rosebcry- 

avenue,  E.G. 
Comber,   A.  W.,   Ramabhadrapnram   Post   Office,   Vizagapatam 

District,  India 
llComyns,  Frank,  M.A.,  The  Lindens,  Newbury,  Berks. 
Congdon,  Ernest  A.,  Prof.,  The  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chestnut-street,  Philadelphia,  Penn.,  U.S.A. 
CoEuah,  James,  B.Sc,  F.I.C.,  31,  Rudall-crescent,  Hampstead, 

N.W. 
Counell,  R.   D.,   Dzansoul    Copper    Works,  c/o   Messrs.   F.    H. 

Mattierich  &  Co.,  Balouni,  South  Russia 
Connor,  Charles  C. ,  B.  A . 

llConrad,  Edwin  C,  Manor  House,  Chalk,  Gravcsend 
Cook.  Arthur  James,  167,  Richmond-road,  Hackney,  N.E. 
llCook,  E.  H.,  D.Sc.  (Lond.),  The  Clifton  Laboratory,  27,  Berkeley- 
square,  Clifton,  Bristol 
Cook,  Herbert  W.,  B  So.,  c/o  The  Turf  Club,  Cairo,  Egypt 
Cooke,  Arthur  William,  c/o  Messrs.  Brotherton  and  Co.,  Holmes- 
street,  Dewsbury-road,  Leeds 
Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 
Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
llCooper,  A.  J.  Bullen,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
Cooper,  Arthur  James,  B.A.,  B.Sc,  Brewood  School,  Staffs. 
Cooper,  Astley,  Clifford,  near  Boston  Spa,  R.S.O.,  Yorks. 
Cooper,  John  Burdon-,  Glonartnoy,  Poole-rond,  Bournemouth 
Cooper,  W.  F. ,  B.A.,  6,  Hobson-street,  Cambridge 
Cooper,  Walter  Johnson,  South  Wales  Cement  AVorks,  Ponarth, 

near  CardifT 
Cooper,  William  Ransom,  M.A.,  B.Sc,  113,  Tulse  Hill,  S.W. 
Cooto,  A.  H. ,  Garwood,  36,  Humber-road,  Rlackheath,  S.E. 
Cope,  Frank,  92,  Bradford-road,  Dewsbury 
llCoppock,  J.  B.,  B.Sc,  Science  School,  Lausdown,  Stroud 
Corbett,  Charles  Henry,  The  Avenue,  Trowbridge,  Wilts. 
Cormack,  William,  3,  Westfield-plaoe,  Eskbank,  N.B. 
llCornish,  Vaughan,  D.Sc,  72,  Priuces-square,  W. 
Corrie,    David,    Nobel's    Explosives    Company,    West    Quarter 

Factory,  Polmont  Station,  N.B. 
Coste,  John  Henry,  206,  Amhurst-road,  Hackney,  N.E. 
llCouldrey,  Henry,  H.M.'s  Mint,  liombay,  India 
Courtman,   E.O.,    Dcnford   House,    Atkins-road,  Clapham  Park, 

S.W. 
IICouHins,  Francis  George,  10,  Old  Elvcl,  Durham 
CousiuH,  H.  IL,  M.A.,  Govornmcnt  I^aboratory,  Kingston,  Jiiniaica 
Couains,  William  J.,  17,  Templo-chambors,  Teniplo-avenue,  E.C. 
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Date  of 
Election. 

1886    Trans. 


1898 
1882 
1898 
1873 
1904 
1888 
1886 
1898 
1873 
1903 


1901 
1870 
1892 

1876 
1897 
1897 
1875 
1887 
1878 
1895 
1902 

1901 
1897 

1886 
1902 
1901 

1857 

1879 
1890 

1901 
1896 
1895 
1899 
1880 


Trans. 
Trans. 


Trans. 

Trans. 
Trans. 

Trans. 

Trans. 
Trans. 


Trans, 


fC.  1865-70 
|V.P.  76- 
I  9,  85-7 
I  P.  87.9 
(C.   1890-1 
I   93-5 
C.  1901-2 


llCoutts,  Francis  J.  II.,  M.D.,  D.P.H.  (Vict.),  22,  Read's-avenue, 

Blackpool 
Cowburn,  A.  W.,  29,  Princess-street,  Manchester 

llCowie,  Thomas  R.,  Merchant-street,  Rangoon,  Burma 
Cowling,  Frederick,  Technical  Schools,  Clay  Cross,  near  Chesterfield 
Cownley,  Alfred  J.,  225,  Barry-road,  Dulwich,  S.E. 
Cowper,  Alfred  Denys,  121,  Castellain-mansions,  Maida  Vale,  W. 
Cowper,  Joseph,  50,  King-street,  Penrith 

Cox,  Ebeuezer  John,  114,  Greonfield-road,  Harborne,  Binuingham 
Cox,  F.  Hudson,  46,  St.  James'-road,  Brixton,  S.W. 
Cox,  Samuel  Herbert,  13,  St.  Helen's-place,  London,  E.  C. 
Coyle,    Benjamin  Claxton,    City   Laboratory,    17,  Castle-street, 

Dublin 
Crabtreo,  A.,  9,  Bigg  Market,  Ne\vcastle-on-Tyne 
Crafts,  J.  M. ,  Prof.,  59,  Marlborongh-street,  Boston,  Mass.,  U.S.A. 
Craig,  Andrew  William,  College  of  Pharmacy,   360,  Swanstou- 
street,  Melbourne,  Victoria 

llCrampton,  George. 

Cranfield,  William,  The  Higher  Grade  Board  School,  Halifax 
Creasoy,  C.  H.,  6,  Park-terrace,  Llaudaff  Fields,  Cardirt 
Cresswell,  Charles  Gerard,  Ermyugarth,  Ashtead,  Epsom 

llCribb,  Cecil  Howard,  B.Sc,  136,  Shaftesbury -avenue,  W. 
Criper,  William  Risdon,  Chemical  Works,  Konnagar,  Calcutta 
Crocker,  C,  Norman  House,  St.  Peter's-road,  Cockelt,  Swansea 
Crocker,  James  Codrington,  B.A.,  South  Western  Polytechnic, 

Manresa-road,  Chelsea,  S.  W. 
Crocker,  W.  S. ,  39,  Arnold-stn  et.  Princes  Park,  Liverpool 
Crofts,   J.   Murray,   M.A.,   B.Sc,   The   College,    Barnato  Park, 
Johannesburg,  South  Africa 

llCrompton,  Holland,  Biufield,  Chester-road,  Northwood, Middlesex 
Crookes,  Henry,  109,  Ladbroke-grove,  Netting  Hill,  W. 
Crookes,  S.  L,  Rose  Villa,  Clay  Cross,  near  Chesterfield 

llCrookes,  Sir  William,  D.Sc,  F.R.S.,  7,  Kensington  Park -gardens, 
W.,  and  Athenteum  Club,  Pall  Mall,  S.W. 

Cross,  Charles  Frederick,  4,  New-court,  Lincoln's  Inn,  W.C. 
llCrossley,  Arthur  William,  Prof.,  D.Sc.  (Vict.),  Ph.D.  (Wiirzburg), 
Pharmaceutical  Society,  17,  Bloomsbury-square,  W.C. 
Crossley,  F.,  Duchy  Bank,  Seedley-road,  Pendleton,  Manchester 
Grossman,  C.  M.,  B.Sc,  10,  Oseney-crescent,  Camden-road,  N.W. 
Grossman,  Tom,  40,  Coldhurst-street,  Oldham 
Crouch,  W.  S.,  265,  Glossop-road,  Sheffield 
Crow,  John  Kent,  D.Sc,  Tressillian,  Ulundi-road,  Blackheatb, 
S.E. 
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Date  of 

Electiou. 

1887 
1895 
1884 


1887 

1899 
1875 
1900 

1881 
1895 

1894 
1901 

1901 
1897 
1887 
1902 
1850 
1892 

1852 
1899 
1891 
1871 
1893 

1875 
1897 
1900 
1901 
1876 
1899 

1866 

1858 
1896 
1894 
1900 
1902 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 
Trans. 
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llCrowther,  Horace  Woodward,  Tlie  Beeches,  West  Bromwich 
Croysdale,  John,  Wliitley  Bridge,  R.S.O.,  Yorks. 
Cnimbie,  William  D.,  146,  Washington-street,  East  Orange,  New 

Jersey,  U.S.A. 
Cundall,  J.  Tudor,  B.Sc,  Edinburgh  Academy,  Henderson-row, 

and  1,  Dean-park-erescent,  Edinburgh 
Cunnington,  A.  V.,  c/o  Messrs.  Brunner,  Mond  &  Co.,  North wich 
Curphey,  William  Salvador,  Borva,  Lenzie,  N.B. 
Cussons,  John,  B.Sc,  Kingswood  College,  Grahamstown,  South 

Africa 
llCustance,  John  D.,  Prof.,  Park-road,  Cowes,  Isle  of  Wight 
Cuthbertson,  L.  M.  G.,  89,  Lordship  Park,  N. 

Dains,  Herbert  H.,  F.I.C.,  27,  Inderwick-road,  Stroud  Green,  N. 

Dakiii,    Henry    Drysdale,    B.Sc.    (Vict.),    A.I.C.,    The    Lister 
Institute  of  Preventive  Medicine,  Chelsea,  S.W. 

Daniel,  G.  H.,  B.Sc,  6,  Benson-street,  Ulverston 

Daniell,  John,  c/o  Rose  Deep,  Ltd.,  Box  6,  Germiston,  Transvaal 

Daniell,  L.  C,  Royal  Standard  Brewery,  Tamworth,  N.S.W. 

Daniels,  James  Ward,  Westwood,  Mcdomsley,  R.S.O.,  Durham 
IIDanson,  Joseph. 

Darbishire,  Francis  V.,   B.A.,   Ph.D.,  Hulrae   Hall,  Plymouth- 
grove,  Manchester 

Darby,  Stephen,  Cookham  Dean,  Berks. 

Darling,  C.  R.,  A.LC,  Bryniach,  Brent-road,  Plumstead,  Kent 

Darling,  Thomas,  Adderstone  House,  Berwick-on-Twecd 
IIDarling,  William  Howarth,  126,  Oxford-street,  Manchester 

Davey,  Getfrge,  c/o  The  Mount  Boppy  Gold  Mining  Co.,   Ltd., 

Boppy  Mount,  N.S.W. 
II  Davey,  G.  W.,  Bleak  House,  Barking  Creek,  Essex 

Davidge,  H.  N.,  1,  Rydal-gardcns,  Rydal-road,  Streatham,  S.AV. 

Davidson,  Alexander,  2,  Hamilton-park-terrace,  llilllioad,  Glasgow 

Davidson,  J.  H.,  B.Sc,  Goldenhill,  Stoke-on-Trent 
llDavidson,  Joseph,  Green  Bank,  Holywell  Green,  Halifax 

Davidson,   William   Brown,  M.A.,    D.Sc,  Ph.D.,  3,  Vernham- 

road,  Plumstead,  Kent 
llDavies,     Arthur    E.,    Ph.D.,    Tweedbank,     West    Savile-road, 
Edinburgh 

Davies,  Edward,  The  Laboratory,  28,  Chapel-streot,  Liverpool 

Davies,  L.  J.,  Bute-chambers,  Bute-road,  Cardiff 

Davies,  S.  H.,  llowntroo's  Cocoa  Works,  York 

Davis,  A.  C,  2,  Downing-grove,  Cambridge 

Davis,  Charles  Benson,    c/o   Dr.   Francis  Wyatt,    S.W. -corner, 
23rd-Mtri'<'t,  und  9th-avenue,  New  York,  U.S.A. 


FELLOWS   OF   THE   CHEMICAL   SOCIETY. 


31 


Date  ot 

Election. 

1901 
1902 


Trans. 
Trans. 


Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 
I'roi!. 


Trans 


/   V.P.    ) 


Davis,  Francis,  Whitwell-place,  EUand,  Yorks. 

Davis,  Frederick,   B.Sc,  29,   Bridgeniont,  Whaley  bridge,  near 
Stockj)ort 

Davis,  Henry  Wilson,  Farleigli,  Crescent-road, Kingston  Hill.S.  W. 
IIDavis,    J.    Frederick,    F.G.S.,    Archbrook,    Budleigh-Salterton, 

Devon 
IIDavis,  Richard  Hay  ton,  23,  Regent-parade,  Harrogate 

Davis,  Thomas  Sebastian,  199,  South  Lambeth-road,  S.W. 

Davis,  W.  A.,  B.Sc,  Central  Technical  College,  South  Kensing- 
ton, S.W. 
IIDavis,  Walter  Charles,  The  Chestnuts,  Durdliam  Down,  Bristol 

Davison,  Thomas  C,  49,  Victoria-road,  New  Swindon,  Wilts. 

Daw,   Frederic   Weldon,   A.R.C.S.,    Eureka-place,    Ebbw    Vale, 
Mon. 

Dawson,  H.  M.,  B.Sc,  Ph.D.,The  University,  Leeds,  and  North- 
terrace,  Bramley,  Leeds 

Dawson,   H.  Royal,  c/o  Messrs.  Peyton  and  Son,   Lister-street, 
Birmingham 

Day,   Charles  Edwin,   B.Sc,   16,   Hamlet-gardens,    Ravenscourt 

Park,  W. 
II  Day,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 

Dean,  G.,  M.A.,  4,  Empress-avenue,  Hford,  E. 

Deane,  Leopold  M.,  Davington  House,  and  The  Cotton  Powder  Co., 
Ltd.,  Faversham 

Debus,  Heinrich,  Prof.,  Ph.D.,  F.R.S.,  Schlangenweg  4,  Cassel, 
Proviuz  Hesson,  Germany 

II De  Castro,  J.  P.,  M.A.,  Laboratory  and  Assay  OflSce,  Effingham 
House,  Arundel-street,  Strand,  W.C. 

Dechan,  Martin,  Laboratory  of  Public  Analyst,  Hawick 

Dsck,  Arthur,  Hollydene,  Tenison -avenue,  Cambridge 

Decks,  William  Thoma.s,  High-street,  Shanklin,  Isle  of  Wight 
llDeering,  W.  H.,  Chemical  Dept.,  Royal  Ai-senal,  Woolwich,  S.  E. 

Deerr,   Noiil  F.,  Blairmont,  Berbice,  Biitisli  Guiana. 

De  la  Rue,  E.  A.,  B.A.,  81,  Westbourne-terrace,  W. 

Deuison,  Joseph  R. ,  18,  Duckwortli-laue,  Bradford 

Dennant,   John,    F.G.S.,    Orwell,    Stanhope-grove,    Camberwell, 
Victoria,  Australia 

Dennis,  W.,  170,  Albert-road,  Jarrow-on-Tyue 

Derwent,  Ernest,  915,  Otiuere-street,  Portsmouth,  Ohio,  U.S.A. 

Desch,   Cecil  Henry,  D.Sc.  (Lond.),  Ph.D.  (Wiirzburg),  F.I.C., 
Instow,  Mount  Pleasant-road,  South  Tottenham,  N. 

Deverell,  L.   C,  Straits  Trading  Co.,  Singapore,  Straits  Settle- 
ments 
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1870 

1900 
1886 
1880 
1872 

1898 

1887 
1860 

1903 

1897 

1885 
1896 
1894 

1876 

1898 
1901 

1890 
1895 
1862 
1882 

1^87 

1902 

1898 
1901 
1888 
1886 
1892 
1897 
1894 
1900 
1892 


Trans. 


Trans. 


Trans. 

Trans. 

Pioc. 

Trans. 


Trans. 
Trans. 


(C.  1874-7\ 
V.  P. 80-3 1 
86  8,96-7f 
P.  97-9  ) 


Proc. 
Proc. 


rC.1873-4'» 

VP. 
1 1900-03  / 


C.  1900- 


^C.1892-6\ 
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Election. 

1902  I  Trans. 

1872  Trails, 

i 
1889  ' 

1001  Trans. 
1895 

1897 


1859  Trans. 

1863  j 

1887  Trans. 


1902 

1885 
1892 

1898 
1876 
1884 
1901 

1901 
1876 
1878 
1897 
1874 

1897 
1903 
1899 

1897 

1897 

1896 
1881 
1896 
1893 
1895' 


/«.  18(i5-73\ 

JV.P.  73-li| 

80-3,  02-bi 

P.  1805-7 j 


C.  1902- 


Haun,  Archie  Cecil  Osborn,  54,  Wood-vale,  Forest  Hill,  S.E. 

Haniiay,  James  Ballantyne,  Cove  Castle,  Loch  Long,  N. B.,  ami 
Whitehall  Club,  S.W. 

Hanson,  Alfred  Miall,  The  Whallcy  Abbey  Printing  Co.,  Ltd., 
Whalley,  near  ]]lackburu 

Hanson,  Edward  Kenneth,  B.A.,  Maidedeiie,  Hadley  Wood,  N. 

Hanson,  Weldon,  Fairleigh,  Clairniout-teiTacc,  Norton,  Stockton- 
on-Tees 

Harbord,  F.  W,,  Surbiton  House,  Engleiield  Green,  Surrey 

II Haicourt,  A.  G.  Vernon,  M.A.,  D.C.L.,  LL.D.,  F.R.S.,St.  Clare, 
Ryde,  Isle  of  Wight 

IIHarcourt,  L.  F.  Vernon,  il.A.,  Huddon  House,  Weybridge 

II Harden,  Arthur,  M.Sc,  Ph.D.,  2,  Marlborough-road,  Richmond 

Surrey 
Harding,  H.,  47,  Streathbourne-road,  Upper  Tooting,  S.W, 
Hards,  W.  B. ,  B.  A. ,  Board  of  Education,  South  Kensington ,  S.  W 
Hai-dy,  J.  Gordon,  c/o  The  Crcstou  Colorado  Mining  Co.,  Tone? 

Sonora,  Mexico 
Haigreaves,  A.  F.,  Esk  Hill,  Rosslyn,  Midlothian 
Hargreaves,  James,  Peel  House-lane,  Farnworth,   near  Widnes 
Haigreaves,  John,  Widnes,  Ljincs. 
Hargreaves,  Willimn  Arthur,  M.A.,  F,  l.C,  Government  Analybt, 

Adelaide,  S.  Australia 
Havkcr,  George,D.Sc.,  35,  Boulevarde, Petersham, Sydney, N.S.W. 
llHarland,  Robert  Henry,  37,  Lombard-street,  E.C. 
IIHarland,  William   Dugdale,  48,  King-stiect,  Manchester 
Harlcy,  Vaughau  Berkeley,  Prof.,  M.D.,  25,  Harley-strcet,  W. 
JlHarman,  F.   E.,  c/o  Dr.    Piggott,   13,   Orchard-gardens,  Teign- 

mouth,  Devon 
Harman,  Harold  W.,  Shalmsford,  Brixton  Hill,  S.W. 
Harmer,  Francis  Gerald,  Middle  Class  School,  A'^ernon-road,  Leeds 
Harper,  H.  W.,  M.D.,  The  University  of  Texas,   Austin,  Texas, 

U.S.A. 
Harrie,    H.    W.,  c/o   Messrs.   Harker,  Stagg   and   Morgan,    15, 

Lawrence  Pountncy-lane,  E.C. 
Harrington,    B.    J.,    Prof.,    M.A.,    Ph.D.,    McGill    Univeisily, 

Montreal,  Canada 
Harrington,  AVilliam,  9,  Edgehill-tenate,  liiausby,  Whitehaven 
Harrington,  William  Bury,  liceview,  Montenotte,  Cork 
Harris,  F.  W.,  Sanitary  Chambers,  Glasgow 
Harris,  Harold,  c/o  Messrs.  Dalgety  and  Co.,  Ltd.,  Sydi;ey,N.S,  W. 
Harris,  Harry,  c/o  The  Hall  Mining  and  Smelting  Co.,  Nelson, 
British  Columbia 
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Dale  of 

Election. 

1874: 

1894 
1878 
1895 


Trans. 


Traus. 


1888 
1894 

1883 

1901 

1888 

1902 

1891 
1876 

1901 
1886 
1869 
1900 
1891 

1882 
1897 

1899 
1897 


1866  I  Tratui. 


1890 
1900 

1900 

1885 

1881 
1894 


TraUM. 
TrauH. 

Tratu. 


ic.  n-m 

I V.  p.  00-8/ 
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Harris,  Henry  Peiiley,  8,  Howard-road,  Cricklewood,  N.W. 
Harris,  Sydney  Walters,  Devon  House,  Walter-road,  Swansea 
I  Hanis,  Thomas  Frederick,  B.Sc.,The  Firs,  Kennardington,  Ashfor 
Harris,  Walter,   M.A.,   Ph.D.,    Sutherland   Institute   Tcchuica 

School,  Longton,  Staffs. 
1  Harrison,  Albert,  Delaniere,  Grove-road,  South  Woodford,  Esse 
Harrison,    Edward    Frank,   B.Sc.   (Lond. ),    Mayfield,  Selbornc 

road,  Sidcup,  Kent 
I  Harrison,  Hugh  Erat,  B.  Sc. ,  28,  Sussex-place,  Regent's  Park,  N.W. 

and  Faraday  House,  Charing  Cross-road,  W.C. 
Harrison,  John  Ansted,  B.Sc,  ]3raytou  House,  Wellington-row 

Whitehaven 
Hamson,  John  Burchmore,  C.M.G.,  M.A.,  F.I.C.,  Governmeii 

Laboratory,  George  Town,  Demerara,  British  Guiana 
Harrison,    Walter   Ernest,    15,    Lansdowne-road,    Hundswortli 

Birmingham 
Harrold,  Frederick  W.,  18,  Maddox-strcet,  W. 
Harrow,  George  Harrow  Unwin,  Ph.D.,  F.l.C,  Messrs.  Allsop 

and  Sons'  Brewery,  Burton-on-Trcnt 
Harry,  F.  T.,  106,  Sandnicrc-road,  Clapham  Common,  S.W. 
Hart,  Bertram  Harvey,  The  Elms,  Old  Charlton,  Kent,  S.E. 
Hart,  F.  W.,  Holly  House,  96,  Stoke  Nowington-road,  N. 
Hart,  H.  W.,  13,  Lynwood- villas,  Darweu,  Lanes. 
Hart,  William  Beaumont,  Laboratory,  8,  Exchange-street,   Man 

Chester 
Hartley,  Arthur,  The  Brewery,  Emsworth,  Hants. 
Hartley,  E.   G.  J.,    B.A.,  The  Bungalow,  Foxcombo  Hill,   ne;i 

Oxford 
Hartley,  Harold  Brewer,  B.A.,  Balliol  College,  Oxford 
Hartley,  Thomas,  Swindon  and  North  Wilts.  Technical  School 

Swindon 
Hartley,    Walter    Noel,     D.Sc.     (K.U.L),    F.R.S.,     F.R.S.K. 

F.LC,    Hon.   Fellow  King's    Coll.,   Loud.,   Royal  College   t 

Science,    Stephen's-grcen,    Dublin  ;    and   36,    Waterloo-road 

Dublin 
Hartog,  Philip  Joseph,  B.Sc,  22,  Broudcsbury-villas,  N.W. 
Hart-Smitli,    James,    F.LC,    A.li.C.S.,    4,    Graftou-mansious 

Venu-streot,  Clapliam,  S.W. 
Harvey,  A.  W.,  18,  Pendrell-road,  St.  Cathoriuo's  Park,  Hatcham 

S.E. 
Harvey,    Ernest    William,   A.  H.S.M.,   Stoucloigh,  23,    Grove 

load,  Clajiham  Park,  S.W. 
Harvey,  Sidney,  Canterbury 
llaivty,  W.  Pollow,  81,  Wulbrook,  E.G. 
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Date  of 
Klecliou. 

1894 
1892 
1880 


189-1 

1898 
1900 

1887 
1903 
1891 
1898 
1902 

1899 
1876 
1889 
1875 

1872 

1894 
1896 
189J 
1900 

1898 

1885 

1895 

1900 

1892 

1904 
1901 
1902 

1899 
1853 
1895 


Tiaus. 


Tiaus. 
Tiaiis. 
Trails. 
Trans. 


Trans. 


C.  ISDj-U 


J.    Lysaght,    Ltd.,  Orb  Iron 
K.   Hattoii  and  Suns, 


Hatfield,    J.   Adams,  c/o    Messrs 

Works,  Newport,  Mou. 
Hatton,  William  Tercy,   c/o  Messrs.   W, 

Wormwood  Scrubs,  W. 
Hawkes,  Alfred  E.,  M.D.  (Brussels),  L.R.C.P.  (Edin.),  22,  Aber- 

cromby-square,  Liverpool 
Haworth,    Edward,    D.Sc.,  Suanyside,   Norman-road,   Ruucom, 

Cheshire 
Haworth,  John,  32,  Marriott-road,  Millhouses,  near  Sheffield 
Haynes,  J.  H.,  B.Sc,  Essendene,  Seymour-road,  Ashley  Down, 

Bristol 
Head,  C.  James,  F.I. C,  16a,  Wirtemberg-street,  Clapham.S.W. 
Heasmaa,  Harold  Montague,  2,  Broadway,  Westminster,  S.W. 
Heath,  John  William,  33,  Upper  Gloucester-place,  W, 
Heaton,  John,  1,  Belle  Vue-iark,  Sunderland 
Heaton,   Noel,    B.Sc,   c/o    Messrs.   J.    Barnard  and    Son,    19, 

Berners-street,  W. 
Hedley,  G.  W.,  M.A.,  2,  St.  Luke's-terrace,  Cheltenham 
Hehner,  Otto,  11,  Billiter-square,  E.C. 
Helbiug,  H.  B.,  63,  Queen  Victoria -street,  E.G. 
IIHellon,  Robert,  Ph.D.,  Whiuthwaite,  Seascale,  via  Carnforth 
I  Holm,  Henry  James,  Simonstone,  27,  Hammelton-road,  Bromley, 

Kent 
Helms,  Albert,  M.A.,  Ph.D.,  8,  Bridge-street,  Sydney,  N.S.W. 
Helps,  J.  W.,  3,  Tavistock-road,  Croydon 

Hembrough,  James,  A.R.C.S.,  7,  Park-view,  Beeston  Hill,  Leeds 
Hemiugway,  Frank  Christian  Richard,   133,   Front-street,   New 

York  City,  U.S.A. 
Heinmy,  A.  S.,  Prof.,  B.A.,  M.Sc,  Government  College,  Lahore, 

India 
I  Henderson,  George  G.,  Prof.,  M.A.,  D.Sc,  F.I.C  ,  The  Technical 

College,  204,  George-street,  Glasgow 
Henderson,  Jame.'*,  B.Sc,  Ph.D.,  c/o  Messrs.   Horlick  and  Co., 
Racine,  Wisconsin,  U.S.A. 

Henderson,  J.  B.,  Government  Analyst,  Brisbane,  Queensland 
Hendrick,    James,    B.Sc,    F.I.C,   Marischal    College,    Aber- 
deen 
Hendrickson,  Arthur  V.,  The  Gas  Works,  Lower  Sydenham,  S.E. 
[Henley,  Tlio  Hon.  F.  R.,  B.A.,  9,  Beaufort-gardens,  S.W. 
Heuuesey,    Eugene    Edwin,     B.A.,     B.Sc,     57,     Allison-road, 

Hurringuy,  N. 
Hcury,  T.  A.,  D.Sc  (Loud.),  70,  Douerailc-street,  Fulham,  S.W. 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Heriot,  T.  H.  P.,  23,  Wolseley-road,  Crcich  End,  N. 
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Date  of 
Election.    . 

1871  I 

1876  I  Trails. 

1892  i  Trans. 

i 
1900 
1900 
1S92 

1883  Traus. 


1890 
1848 

1876 

1894 

1881 
1901 

1894 

1882 
1896 

1896 
1896 
1897 
1894 

1892 
1898 
1873 
1896 
1903 

1900 
1891 

1870 
1898 
1898 
1883 
1901 


C.  1892-: 
C.  1903- 


f  C.  ISSf 
I    1901 


7-1 


Trans. 


Proc. 
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Herman,  Douglas,  Raiuhill,  Lanes. 

Heron,  John,  B.E.  (ll.U.I.),  F.I.C.,  110,  Feneluireli-street,  E.G. 

Hewitt,   John  Tlieodore,    M.A.,    D.Sc.,    Ph.D.,  8,   Montpelier- 

load.  East  Twickenham 
Hewitt,  Samuel,  3,  Chester-street,  Norwich 
Hewitt,  W.  H.,  B.A.,  King's  College,  Strand,  W.C. 
Hewlett,  John   C,    40,   Charlotte  street.    Great   Eastern-street, 

E.C. 
ilHeycock,    Charles   T.,    M.A.,    F.R.S.,    24,    Fitzwilliam-street, 

Cambridge 
Heywood,  Josejih  H. ,  231,  Drake-street,  Rochdale 
Heywood,  J.  S.  C,  Export  Department,  Storer's  "Wharf,  rojdar, 

E. 
Hibhert,  Walter,  101,  Goldhurst-terrace  East,  South  Hamiistcad, 

N.W. 
llichens,  J.    II.,   M.A.,   F.G.S.,    The   School   House,   Wolver- 
hampton 
llHiddingh,  Michael,  Newlands,  near  Capetown,  South  Africa 
Higgs,    II.    II.,    IJ.Sc,     "Ivanhoe."    llighbridge-road,    Wylde 

Green,  Birmingham 
Higgs,    M.    Stangcr,  Southern  Main   Reef  Estates,    Ltd.,  Mint 

Oftice,  Vcnterskroon,  Transvaal,  South  Africa 
II  Hill,  Alexander. 
Hill,   Arthur    Croft,    M.A.,    M.D.,    P..S.,    (Cantab.),    M.R.C.S. 

(Eng.),  L.R.C.P.  (Loud.),  109,  Cromwell-road,  S.W. 
Hill,  Charles  Alexander,  15,  Brunswick-gardens,  Kensington,  W. 
Hill,  E.  G.,  Prof.,  B.A.,  Muir  College,  Allahabad,  India 
Hill,  Sydney,  86,  Park-avenue,  Hull 
Hills,  Kdmond  Herbert,  Capt.   R. E.,  32,  Prince's-gardeiis,   LoU' 

don,  S.W. 

II  Hills,  Harold  F. ,  Commercial  Gas  Works,  Stepney,  E. 
Hills,  T.  H.,  6,  Eliot  Park,  Blackheath,  S.E. 
Hills,  Walter,  225,  0.>£ford-street,  W. 
Hinchley,  J.  W.,  A.K.S.M.,  Royal  Iklint,  Bangkok,  Siam 
Hindniarsh,  Leonard  King,  B.A.  (O.Kon.),  Tlie  Grammar  Schi*oI, 

Sutton  CohUield,  near  llirmingham 
liinks,  Percy  John,  A.R.C.S.,  F.I.C.,  Tavern-street,  Stowmarkel 
Hirsch,  C.   T.   W.,   M.l).,   Charliiich,   Rectory-road,   Woolwich 

S.  E. 
Ilislup,  George  II.,  Gasworks,  Mlackstoun-road,  Paisley 
liislop,  Lawroneo,  GiiHWorks,  UddiugsLon,  Glasgow 
Iliwlop,  R.  F.,  Craigiolca,  Paisley 
II(»l)bs,  IScdo,  Lamb  llrewery,  Chiswick,  W. 
Hubsoii,  Kthvin,  liowdendyke,  llowdeii,  Yorks. 
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Date  of 
Election. 

1884  I 

1882    Trans. 


1879    Trans.  '  C.  1883-5 


188(5 
1898 

1873 
1885 
1883 

1904 
1876 
1901 

1885 
1876 
1903 

1891 
1886 
1895 

1897  Tran.s. 

1898  Trans. 

1902    Proc. 

1893 

1898 

1878 

1892    Trans. 

1883 

1888  i 
1891 
1902  I 
1904  ! 
1894  ' 
1897 
1892 
1901    Pioo. 


Hodges,  Herbert  J.,  Dagmar,  Napier-avenue,  Fulham,  S.W. 
llHoilgkin,   Jolin,    F. L.S.,    F. I.C.,  97,  Hanilot-ganlens-mansions, 

Ilavenscourt  Park,  AV. 
Hodgkinson,  W.  R.  Eaton,  Prof.,  Ph.D.,  F.R.S.E.,  18,  Glcnluce- 

road,  Blacklieatli,  S.E. 
Hodgson,  Christopher,  33,  Oakdale-road,  Nethcredge,  Sheffield 
Hodgson,  H.  McAIpiii,  Foxliill  Dank  Print  Works,  Clmrcli,  near 

Accrington 
|Hodg.son,  H.  Tylston,  Harpenden,  Herts. 

Hogg,  Edward  Grindle,  1,  South  wick-street,  Hyde  Park-square,  W. 
Hogg,  W.  Douglas,  M.D.,  Labomtoire  Municipal,  Caserne  do  la 

Cite,  Paris 
Hoit,  Alfred  Henry,  4,  Montgoraerie-road,  Southsea 
Holcroft,  Harold,  M.A. ,  Parkdale,  Wolverhampton 
Holdcroft,  George  Frederick,  16,  Do  Gray-street,  Beverley-road, 

Hull 
Holgate,  Thomas,  5,  Victoria-street,  Westminster,  S.W. 
Holland,  Philip,  22,  Taviton-street,  Gordon-snuare,  W. 
Holliiigworth,    David   Vincent,    3,    Adelphi-terrace,    Crescent, 

Salford 
HuUoman,  Frederick  R.,  Southern-road,  Plaistow,  E. 
HoUoway,  George  Thomas,  57  and  58,  Chancery-lane,  W.C. 
Holme,  A.  E.,  M.A.,  The  Wheelwright  Grammar  School,  Dews- 
bury 
Holine.s,  John,  Government  Laboratory,  Clement's  Inn  Passage, 

W.C. 
Holroyd,  George  William  Eraser,  B.  A.,  1,  Carl  ton-gardens,  Ealing, 
W. 
II Holt,  Alfred,  Jan.,  B.  A.,  Crofton,  Aigburth,  Liverijool 
Holthouse,  H.  B.,  12,  Melton-grove,  West  Bridgford,  Notts. 
Homfray,  David,  B.Sc,  6,  Dartmouth-row,  Greenwich,  S.E. 
Hooker,  A.  H.,  Board  of  Health,  Cairo,  Egypt 
Hooker,     Samuel     C,     4422,     Chestnut-street,     Philadelphia, 
U.S.A. 
II  Hooper,  David,  Curator,  Economic  and  Art  Section,  Indian  Museum 

1,  Sudder-street,  Calcutta,  India 
II Hooper,  E.  Grant,  16,  Royal-avenue,  Sloane-square,  S.W. 
II  Hooper,  Ernest  F.,  Wear  Fuel  Works,  South  Dock,  Sunderland 
Hopwood,  Arthur,  49,  Stanley-street,  Tunstall,  Stoke-on-Trent 
Horn,  George  Mathieson,  Ivylands,  Epping,  Essex 
II Hornby,  R.,  M.A.,  Haileybury  College,  Hertford 
Horseman,  J.  W.,  County  School,  Bedford 
Horsfall,  John,  4,  Grange-avenue,  Rawtenstall,  Manchester 
Hortou,  Edward,  8,  Orford-street,  Chelsea,  S.W. 
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Date  of 
Election. 

1892 

1903 

1886 
1871 
1901 


1887 
1900 
1896 
1882 
1901 

1870 

1887 
1889 
1875 
1904 

1882 

1898 
1880 
1876 
1903 
1889 

1889 
1871 
1900 
1878 
1899 
1901 
1903 
1894 

1880 
1808 
1896 
1886 
1882 

1904 


Proc. 


Trans. 


/C.  1875-«>| 
8S-5,  98- 1 
1902.V.P.>, 
j  1886-9,  ,' 
1908- 


Trans. 


Trans. 
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Horwill,  Edgar  E.  C,  6,  Dcvcreux-voacl,  New  "Wandsworth,  S.W. 

lloskins;,  Arthur  Francis,  c/o  The  Aruba  Gokl  Concession,  Ltd., 
Aruba  Island,  Dutch  West  Indies,  via  Curasao 
lllloskins,  Arthur  Percy,  Clonlee,  Kosetta  Park,  Belfast 

Houldcr,  W.  ^V.,  North  Hyde  House,  Southall 

Houldershaw,  Artliur,  4,   Beacons- street.  Low  Fell,  Gateshead' 
on-Tyne 

Houlding,  William,  B.Sc,  Arisaig,  Aigburth  Drive,  Liverpool 

Houston,  Adam,  Brisbane  House,  Bellahouston,  Glasgow 

Howard,  Albert,  South  Eastern  Agricultural  College,  AVye,  Kent 
II Howard,  Alfred  G.,  Burnt  House,  Chigwell,  Essex 

Howard,  B.  F. ,  Devon  House,  Buckhurst  Hill,  Essex 

II Howard,  David,  Devon  House,  Buckhurst  Hill,  Essex 

II Howard,  D.  Lloyd,  jun.,  Little  Friday  Hill,  Chingford,  Essex 
Howard,  George  William,  Calverley,  Tunbridge  Wells 
Howard,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 
Howarth,  John  George,  "Danes  Dyke,"  Lowther-road,  Bonrne 

mouth 
Howe,    J.    Lewis,    M.D.,   Ph.D.,    Prof.,    Washington  and   Lc( 

University,  Lexington,  Va.,  U.S.A. 
Howe,  Walter,  5,  Blenheim -road,  Bradford 
Howell,  Reginald,  95a,  Southwark-street,  S.E. 
Howie,  W.  L.,  Hanover  Lodge,  West  Ilill,  Harrow 
Howorth,  Franklin  Wise,  46,  Lincoln's  Inn  Fields,  W.C. 

Illloyle,  Richard  Ashworth,   Elm-grove,  Fairlawn-road,  Lythani 
Lanes. 
Hoyles,  Henry  Richardson,  10,  Fore-street,  Wellington,  Somcrso 

llHudleston,  W.  H.,  M.A.,  F.R.S.,  8,  Stanliope  gardens,  S.W. 
Hudson,  E.  F.,  B.A.,  Churcher's  College,  Petersfield,  Hants. 
Hudson,  William,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hiibner,  Julius,  Ash-villa,  Cheadle  llulnio,  Ciieshiro 
Hughes,  Edward,  IJev.  Canon,  Tlie  Rectory,  Barmouth 
Hughes,  Edwin  Reginald,  IOC,  Queen  Victoria-street,  E.C. 
Hughes,   Frank,  c/o  Khedivial    Agricultural  Society,  P.O.    Bo.\ 

63,  Cairo,  Egypt 
Hughes,  George  Henry,  155,  Fenchurch-strect,  E.C. 
Hughes,  John,  Analytical  Laboratory,  79,  Mark-lane,  E.C. 
Hughes,  J.  A.,  1,  Bridewell-atreet,  IJristol 

Huglu'H,  T.  Viiughan,  26,  Barnsley-road,  Edgbaston,  Birniinghair 
llnghos,  Tliomas,  Borough  Amilybt's  Olllce,  31,  liiiud()nu-s(|uaro 

Cardiir 
nulme,'John,  6,  Duko-strcot,  Macclcsnvld 
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Date  (,f 
Eluction. 


1883 

18G9 

1899 

1883 

1885 

1878 

1893 

Trans. 

1885 

1901 

Trans, 

1861 

1900 

1894 

1890 

Trans. 

1 

1881 

1 

1901 

1903 

1901 

1904 

1904 

1900 

1 

1888 

18G7 

1 

1889 

Trans. 

1 

1901 

1897 

Trans. 

1901 

1 

1883 

1 

1892 

1885 

1894 

1883 

1 

1903 

1894 

Trans. 

Humpljry.s,  Norton  11.,  4,  Tho  Para<;con,  Wilton-road,  Salisbury 

Hunt,   Cliarles,  15,  Victoria-street,  Westminster,  S.W. 

Hunter,  Archibald  Glen  Kidston-,  Public  Analyst,  132,  I'rinrcs- 

street,  Dunedin,  New  Zealand 
Hunter,  John,  37,  Chambers-street,  Edinburgh 
Hunter,  Matthew,  M.  A.(Oxou.),Rangoon  College,  Rangoon, Bnrma 
Huntington,  A.  K.,  Prof.,  A.R.S.M.,  Metallurgical  Laboratory, 

King's  College,  Strand,  W.C. 
Huntly,  George  Nevill,  B.Sc,  A.R.C.S.,  F.I.C.,96,  Gower-strect, 

W.C,  and  56,  Sheen-road,  Richmond 
Hurst,  George  H.,  22,  Blackfriiirs-street,  Salford 
Hurtley,  W.  Holdsworth,  D.Sc,  St.  Bartholomew's  Hospital,  E.C. 
Huskisson,  H.  0.,  5,  Gordon-square,  Loudon,  W.C. 
Hutchiu,  H.  W.,  Basset-road,  Camborne,  Cornwall 
Hutchinson,  Alfred,  B. A.,  B.Sc,  Bryn-y-Mor, Saltburn-by-the-Sea 
Hutchinson,  Arthur,  M.A.,  Ph.D.,  Pembroke  College,  Cambridge 
Hutchinson,  C.  Clark,  13,  The  Boltons,  South  Kensington,  S.W 
Hutton,  R.  S.,  M.Sc,  Owens  College,  Manchester 
Huyin,  Moung  Tha,  B.A.,  Burma,  18,  Mercers-road,  N. 
Hyder,  A.  J.,  22,  Gunton-road,  Upper  Clapton,  N.E. 
Hymans,  Herbert,  13  and  14,  Trinity -square,  E.C. 

Ibbotson,  Edward  Charles,  3,  Ashgate-road,  Sheffield 
lllchioka,  Tajiro,  Prof.,  19,  Maruyama  Shinmachi,  Hongn,  Tok  o, 

Japan 
Idris,  Thomas  Howell  Williams,  110,  Pratt-street,  Camden  Town, 

N.W. 
Ince,  Joseph,  Glenliolme,  13,  Alfred-road,  Acton,  W. 
Ingle,    Herbert,    Government    Agricultural    Chemist,    Pretoria, 

Transvaal,  South  Africa 
Ingram,  Beresford,  William  Ellis  EndowedSchool, Gospel  Oak, N.W. 
Innes,  W.  R.,  Ph.D.,  D.Sc,  6,  Griffitlis-road,  Wimbledon,  S.W. 
lonides,  S.  A.,  23,  Second-avenue,  Hove,  Sussex 
II  Irwin,  Wilfred,  Inglehurst,  Higher-lane,  Stand,  Manchester 
Isaac,  John  F.  V. 
Ivatt,  Albert,  M.A.,  "The  Engadine,"  Histon,  Cambridge 

Jackman,  Edwin  James,  60,  Belgrave-road,  Ilford,  Essex 
II Jackson,  A.  Henrick,  Prof.,  B.Sc,  The  Electrical  Engineering 
School,  349,  Collins- street,  Melbourne,  Australia 

Jackson,  Clements  Frederick  Vivian,  F.6.S.,  Geological  Survey 
Office,  Perth,  Western  Australia 

Jack.son,  David  Hamilton,  M.A.,  B.Sc,  Ph.D.,  47,  Mecklenburg- 
square,  W.C, 

d2 
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Date  ot 
Election. 

1882 


1900 

1884 

1892 

1881 

1892 
1902 
1903 

1887 
1900 
1878 

1895 
1878 

1901 
1879 

1902 
1902 

1882 
1898 
1898 
1896 

1901 
1891 
1904 
1892 

1894 

1900 
H»04 
1894 

1896 


Trans. 
Trans. 


Trans. 


Trans. 


Proc. 

Proc. 
Trans, 


Trann, 


I  F.S.  I 
I  85-!)l  1 
I V.  P.  95-0  j 
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Jackson,    Edward,     "  Raven's    Clift,"    Oxford-road,     Mosele)', 

Birmingham 
Jackson,  Henry,  M.A.,  Downing  College,  Cambridge 
Jackson,  Herbert,  Chemical  Laboratory,  King's  College,  Strand, 

W.C. 
Jackson,   John,    Llangorse   Villa,   Serpentine-road,    Gold  Tops, 

Newport,  Mon. 
II Jackson,  R.  Valentine,  c/o  The  Scotch  and  Irish  Oxygen  Com- 

pany,  Polmadie,  Glasgow 
Jackson,  Samuel,  F.I.C,  c/o  Messrs.  Binny  and  Co.  Madras,  India 
Jackson,  William  Brannan,  Glengowan,  Caldercruix,  N.B. 
Jackson,  William  Henry,  73,  Church-street,  West  Hartlepool 
ijjadhava,  K.  B. ,  Baroda,  Bombay  Presidency,  India 
Jafle,  Adolf,  8,  Leyburn-grove,  Shipley,  Yorks. 
Jago,  William,  F.I.C,  Godrevy  Hou.se,  Wilbury-avenue,  Hove, 

Sussex,  and  Cornwall-buildings,  35,  Queen  Victoria-street,  E.C. 
James,  Alfred,  2,  Broad-street-place,  E.C. 

Jamieson,     Alexander,    134,     Castellain-mansions,    Sutherland- 
avenue,  W. 
Jamieson,  J.  S. ,  Government  Laboratory,  Durban,  Natal 
tllJapp,  F.    R.,  Prof.,    M.A.,   LL.D.,    F.R.S.,    The  University, 

Aberdeen 
Jardin,  David  Smith,  Rat'hgar  House,  Rathgar,  Co.  Dublin 
Jardine,  Douglas   Kennedy,  B.Sc.   (Vict.),  c/o  Daily  Chronicle 

Office,  Georgetown,  Demerara,  British  Guiana 
Jarmay,  Gustav,  Hartford  Lodge,  Hartford,  Cheshire 
Jarvis,  G.  A.,  The  Shrubbery,  Snedshill,  Wellington,  Salop 
Jee,  E.  C,  D.Sc,  39,  Pepys-road,  New  Cross,  S.E. 
Jeffers,  E.  Hayncs,  87,  Kyrle-road,  West  Side,  Clapham  Common, 

S.W. 
Jemmett,  W.  H.  C,  B.A.,  Tintern,  Gap-road,  Wimbledon,  S.W. 
Jenkin.s,  Henry  C,  5,  Deerbrook-road,  Heme  Hill,  S.E. 
Jenkins,  Herbert,  52,  Crifrel-avenue,  Streatham  Hill,  S.W. 
Ijjcnkins,  John  H.   B. ,   Chemical  Laboratory,   G.E.  Ry.  Works, 

Stratford,  E. 
Jcnks,   R.    Leonard,    A.C.G.I.,    F.I.C,    24,    Baskerville-road, 

Wandsworth  Common,  S.W. 
Jennings,  Honry,  42,  Marlowcs,  Hcmol  Ilompstcad,  Herts. 
Jennings,  Walter  Ernest,  8,  Rawdon-terraco,  Asliby-de-la-Zouch 
Jennison,  Francis  Herbert,  26,  Derby-crescent,  Kelvinsidc,  near 

Glasgow 
JlJerdan,  D.  S.,  M.A.,  B.Sc,  Ph.D.,  c/o  Messrs.  J.  and  G.   Cox, 
Gorgie  Mills,  Edinburgh 

t  LongHtalT  MedalliNt,  1801. 
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Date  of 
Election. 

1898 

1879 

1901 

1895 

1897  ,  Trans. 


1883 
1872 
1886 
1897 

1866 
1904 

1896 
1892 


1901 

1903 

1898 
1871 

1894 
1876 
1893 
1900 
1878 
1890 
1901 

„   1892 

^b  1899 
^Bl89I 


1896 
1901 
1898 
1893 


Trans. 

Trans. 
Trans. 

Trans. 
Trans. 

Trans. 


Trans. 


Jessop,  S.  M.,  84,  Horbury-road,  Wakefield 

Jewson;  Francis  A.  B. ,  19a,  Devonshire-place,  Brighton 

Johnson,    Charles   Harold,    M.B.,    Ch.M.,    F.R.C.S.,    M.K.C.P. 

(Edin.),  "Beaumont,"  Northcote,  Melbourne 
Johnson,  F.  E.,  Holly  House,  Cottingham,  Hull 
Johnson,  Harold,  D.Sc.  (Brussels),  The  Grammar  School,  Gains- 
borough 
Johnson,  James  Edward,  40,  Idmiston-road,  Stratford,  E. 
Johnson,  John  Grove,  23,  Cross-street,  Fiusbury,  E.G. 
Johnson,  J.  T.,  Durham  School,  Durham 
Johnson,  OtisC,  Prof.,  730,   Thayer-.street,  Ann  Arbor,  Mich., 

U.S.A. 
II  Johnson,  Samuel  H.,  The  Warren  Hill,  Loughton,  Essex 
Johnston,  John  Haslam,  M.Sc,  F.  l.C,  Public  Offices,  Hampton, 

Middlesex 
Johnstone,  James,  Braehcad,  Parkhill,  Kutherglen 
Johnstone,  William  George,  c/o  Messrs.  Warwick's,  The  Brewery, 

Newark-on-Trent 
JoUyman,    W.    H.,    Government   Laboratory,   P.O.     Box   1080, 

Johannesburg,  Transvaal,  South  Africa 
Jones,  Alfred  Owen,  c/o  Messrs.  Carr  &  Co.,  CaUhnvgate,  Carlisle 
Jones,  Edward,   B.Sc,  15,  Macaulay-road,  Clapham,  S.W, 
Jones,    E.    W.    T.,   The  Oaklands,   Wolverhampton  ;    and   10, 

Victoria-street,  Wolverhampton 
Jones,   Francis,   M.Sc,   F.R.S.  E.,  Beaufort  House,  Alexandra - 

park,  Manchester 
II  Jones,  George  Cecil,  Wistaria  Cottage,  Manningtree,  Essex 
II Jones,  H.  Chapman,  Royal  Coll.  of  Science,  S.  Kensington,  S.W. 
Jones,  Hedley  Gordon,  16,  Greeuholm-road,  Eltham,  S.E. 
Jones,  H.  0.,  M.A.,  D.Sc,  Clare  College,  Cambridge 
Jones,  Henry  Williams,  Spencer-park,  Coventry 
Jones,  John  Archyll,  B.Sc,  2,  Stanhope-avenue,  West  Hartlepool 
Jones,    John   Lloyd    Thomas,    Major,     LM.S.,     BycuUa    Club, 

Bouibay 
Jones,  Lionel  Manfred,  Municipal  Technical  School,  Suffolk-street, 

Birmingham 
Joues,  L.  W.,  Ph.D.,  University  of  Chicago,  Chicago,  111.,  U.S.A. 
Jones,  M.  William,  Greystouedale,  Kensington-hill,  Brislington, 

Bristol 
Jones,  Robert  Haslewood,  88,  Norwood-road,  London,  S.E. 
Jones,  Robert  Henry,  M.Sc,  The  Harris  Institute,  Preston 
Jones,  Thomas  Hill-,  Eagle  Wharf- road.  New  North-road,  N. 
Jowett,  Hooper  Albert   Dickinson,   D.Sc.   (Lond.),    'Wausfell,' 

Church-avenue,  Sidcup,  Kent 


Datf;  of 
Klcction. 
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Trans. 
Trans. 


Jowett,  William  Hall,  3  and  5,  Concert-street,  Liverpool 

Joyce,  Thomas  G code,  B.Sc.  (Lond.),  41,  Britannia-row,  Islington, 


Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Michitada,  Engineering  College,  Tokio,  Jai)an 
Kay,  William  E.,  Marple  Lodge,  Marple,  Cheshire 
Kaye,  J.   R.,  M.B.,  Medical  Officer  of  Health,  AVcst  Riding  of 

Yorkshire,  Wakefield 
II  Keeling,  Frank,  Dapdune,  Guildford,  Surrey 
II  Keen,  Austin,  Glenbaiden,  Trumpington-road,  Cambridge 
IIKellas,  Alexander  Mitchell,  B.Sc,   2,  St.  Mark's-square,  Regent's 

Park,  N.W.,  and  Chemical  Dept,  Middlesex  Hospital  Medical 

School,  W.C. 
Kcllner,  William,   Ph.D.,  Chemical  Department,  Royal  Arsenal, 

Woolwich,  S.E. 
Kelly,  Charles,  The  Technical  School,  Darwen,  Lanes. 
II  Kemp,  David  Skinner,    52,    Covcrdalc-road,    Shepherd's   Bush, 

W. 
II  Kemp,  William  Joel,  Mountfield,  Robertsbridgc,  Sussex 
Kemp-Welch,  Maurice,   B.A.  (Cantab.),  Parkstonc,   Wey bridge, 

Surrey 
Kendall,  George  Frederic,   B.A.,    The   Hollies,    Stratford-uiton- 

Avon 
Kendall,  James  Alfred,  Lonesome  Cliemical  Works,  Strcatham 

Common,  S.W. 
ilKennicott,  Cas.s  L.,  77,  Jackson-boulevnrd,  Ciiicago,  U.S.A. 
Kent,  Thomas  Oliver,  89,  Loughboro'-park,  Brixton,  S.W. 
Kenwood,  Henry  R.,  M.B.,  CM.  (Kdin.),  L.R.C.P.  (Lond.),  9, 

Alexandra-villas,  Finsbury  Park,  N. 
Kenyon,    Richard    E.,    M.Sc.,    Shebcar  College,    Highamptou, 

N.  Devon 
Kerr,  James  Stewart,  A.R.C.S.,  Methodist  College,  Belfast 
Kerry,  William  H.  R.,  The  Sycamores,  Windermere 
Kershaw,  J.  IL,  Sewage  Works,    Aldwarkc,  Rothcrham,  York 
Kettle,  J.  D.,  1,  Vardens-road,  St.  Johu'.s  Hill,  Battersea,  S.W. 
Kewlcy,  James,  B.A.  (Cantab.),  King  William's  College,  Castle- 
town, Isle  of  Man 
Kibble,  William   Oakea,    F.I.C.,   General   Post  Ollice,    Denver, 

Colorado,  U.S.A. 
Kiddcll,  C.  G.,  B.A.,  Iladley  Highstone,  Barnet,  Herts. 
Kiully,  John  J.,  Nethersgate,  Cairo-road,  Wiillhamstow,  Essex 
Kilnor,  0.  W.,  ULA.,  4,  Mclroso-villas,  Church  Kud,  Finchley,  N. 
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Datu( 
Electi 

1884 

1904 

on. 

1872 
1881 
1902 

Trans. 
Trans. 

C.  1887-02 

1903 
1897 
1876 

1902 

1895 

1872 
1899 

I'raus. 

1895 
1891 

Trans. 

C.  1891-C 

1886 
1890 
1895 
1903 

1889 
188 
t89 

1 

m 

m 

$96 

78 
79 

m 

i 

m 

173 

1887  ! 

Traus. 

Kilpatrick,  W.  Stirling,  6,  Colebrook-str'^et,  Hillhead,  Glasgow 

Kin,  Thein,  B.A.  (Cal.),  Chemical  Examiner's  Oflice,  Kangoon, 

Lower  Burma,  India 
Kinch,  Edward,  Prof.,  Royal  Agricultural  College,  Cirencester 

King,  Alfred  John,  Rock  Bank,  BoUington,  near  Macclesfield 
King,  Frank  Eustace,   B.Sc,  A.I.C.,  Woodbury,  Polworth-road, 
Streatham,  S.W, 

King,  Frank  William  George,  15,  Almond-road,  Tottenham,  N. 

King,  Herbert,  M.Sc. ,  8,  Avenue-road,  Scarborough 

King,  J.   Falconer,  Laboratory  of  City  Analyst,  20,  Chambers- 
street,  Edinburgh 

King,     Sidney     Isaac,      1,      Russell-villas,      Strawberry      Hill, 
Middlesex 

Kingdon,    G.    Holman,    M.A.,   c/o  Messrs.    Crosfield,   Limited, 
Warrington,  and  Ivy  Lodge,  Frogliall,  Warrington 

IIKingzett,  Charles  T.,  Elmstcad  Knoll,  Chislehurst,  Kent 

Kinnersley,  Henry  Wulll',  A.I.C.,    London  County  Council,  40, 
Craven-street,  W.C. 

Kinnicut,  L.  P.,  Prof.,  77,  Elm-street,  Worcester,  Mas.s.,  U.S.A. 

Kipping,    F.  Stanley,  Prof.,   D.Sc,  Ph.D.,    F.R.S.,  University 
College,  Nottingham 

Kirby,  Herbert  E.,  St.  Margaret's-mansions,  Victoria-street,  S.W. 

Kirk,  Oliver,  7,  Banklands,  Workington 
IIKirkaldy,  Patrick  H.,  Chemical  Department,  King's  College,  W.C. 

Kirkby,    William,     Winster    House,     Thornfield-road,    Heaton 
Moor,  Stockport 

Kitchin,  John,  The  Middlesex  Hospital,  W.C. 

iKuaggs,  Alfred  Battye,  2,  Bradley-lane,  Huddersfield 

Knight,  Frederick  Charles,   Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 

Knight,  Harley  Fancut,  "Ledbury,"  64,  Amhurst-park,  Slam- 
ford  Hill,  N. 

Knight,  James,  M.A.,  D.Sc,  St.  James's  Public  School,  Calton, 
Glasgow 

Knight,  J.  B.,  Bushwood,  Wanstead,  Essex 

Knight,  AVilliam  Albert,  Sexey's  Trade  School,  Bruton,  Somerset 

Knights,  James  AVest,  County  Laboratory,  Cambridge 

Kuowles,  Joshua,  Stormer-hill,  Tottington,  Bury 

Kuowles,  Thomas  Torrens,  M.A.  (Cantab.),  27,  Peel-street,  Princes 
Park,  Liverpool 

Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus.  E.C. 

Koch,  Walter  Edward,  M.A.,  F.G.S,,  Lustre  Mining  Co.,  Santa 
Maria  del  Oro,  Rstava  de  Durango,  via  Parral,  Mexico 

Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
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Date  of 
Election. 


1886 

1885 
1892 
1859 

1900 

1888 
1903 
1893 
1900 

1892 

1893 

1904 

1877 

1902 

1900 

1886 
1897 
1899 

1885 

1801 

1894 
1901 

1888 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Proc. 


C.  1903- 


1880 
1901 
1891 1  TratM. 

1886  TmuN. 


C.  1004- 
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Kohu,  Charles  Alexander,  Ph.D.,  M.Sc,  F.I.C.,  Sir  John  Cass 
Technical  Institute,  Jewry-street,  Aldgate,  E.C. 

Koningh, Leonard de,F,I.C., 4,  St.  Martin's-road,  Stockwell,  S.W. 

Krause,  G.,  Prof.,  Cbthcn  (Anhalt),  Germany 

Kynaston,  Josiah  W.,  Chemical  Laboratory,  3,  Oak-terrace, 
Beech-street,  Liverpool 

Kynaston,  W.C.R.,  9,  Harland-road,  Higher  Tranmere,  Birkenhead 

Lafosse,  Charles  R.,  407,  Oxford-street,  Manchester 

Lning,  John,  5,  Scone-gardens,   Piershill,  Edinburgh 

Lamb,  Edmund  George,  M.A.,  Borden  Wood,  Lipliook,  Hants. 

Lamb,  SL  C,  Herold's  Institute,  Drummond-road,  Bcrmondscy, 

S.E. 
II  Lamb,  Thornton  Charles,  Ph.D.,  c/o  Messrs.  Brunner,  Mond  and 

Co.,  Crescent  Wharf,  Silvertown,  E. 
Lambert,  Wesley  J.,  55,  Plumstead  Common-road,  Plumstcad, 

Kent 
[jamplough,    Francis  Edward  Everard,   B.A.   (Cantab.),   Trinity 

College,  Cambridge 
Lancaster,  William  Jamns,  F.R.A.S.,  F.R.C.S.,  F.R.M.S.,  Pine 

Crest,  Btirut  Green,  Worcs. 
Landau,  A.  Lionel,  P.O.  Box  4,  Standerton,   Transvaal,   South 

Africa 
liander,    G.    Druce,    D.Sc.    (Lond.    and   St.   Andrews),    F.I.C., 

Royal  Veterinary  College,  Camden  Town,  N.AV". 
Lang,  William,  Cross  Park,  Partick 

Lang,  W.  R.,  Prof.,D.Sc.,F.I.C.,  The  University,  Toronto,  Canada 
Lange,    E,    F.  S.,    Fairholm,   Willow  Bank,   Fallowfield,  Man- 

cheater 
Langer,  Charles,  Ph.D.,  Yuyspenllwch,    Clydach,  R.S.O.,  Gla- 
morganshire 
IlLangham,    E.    Norman,   Rov.,  M.A.    (Cantab.),    F.L.S.,    Head 

Master,  Rastrick  Grammar  School,  Brighouso 
Lapworth,  Arthur, D.Sc, The  Goldsmiths' Institute, New Cross.S.E. 
Larter,  A.  T.,  c/o  The  Dowson  KcDnomic  Gas  and  Power  Co., 

Ltd.,  Basingstoke  Ironworks,  Basingstoke,  Hants. 
LasccUos,  B.  P.,  B.A.,  Longridgo,  High-street,  Harrow-on-thc- 

Hill 
Last,  Frank  B.,  Laboratory,  78,  Mansoll-terracc,  Swansea 
Lattey,  R.  Tabor,  Trinity  CoUcgo,  O.vford 
Lauder,    Alexander,     B.Sc,    Edinburgh   and   East  of   Scotland 

College  of  Agriculture,  13,  Gcorgo-squarc,  Edinburgh 
Laurie,    Arthur    P.,    Principal,    M.A.,   D.Sc,   F.R.S.E.,   The 
Hcriot-Watt  College,  Edinburgh 
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Date  of 
Election. 

1902 

1876 

1896 

1890  j  Traus. 
1904 


1896 


Trans. 


1900 

1882^ 

1890    Tiaus. 

1890  I 

1886  I 

1904 

1902 

1902  1 

1894  '  Trans. 


1888 
1  ono 

1891 

Trans. 

1900 

i 

1889 

1883 

1898 

1 

1883 

1 

1897 

Trans. 

j 

1891 

1899 

1873 

' 

1903 

Trans. 

1891 

1 

1889 

1901 

1891 

Proc. 

[ 

1903 

1889 

1 

i 

Ijavelle,  Selwyn  P.  J.,  Royston-viPa,  Burtou-ou-Trcnt 
(Law,  Channell,  Ilsham  Dene,  Torquay 

I  Law,  Herbert  E.,    2304,    Van  Ness-boulevard,   San   Francisco, 
Cal.,  U.S.A. 

I  Law,  Robert,  F.I.C.,  The  Royal  Mint,  Melbourne,  Australia 
Lawrence,   Henry   William,  c/o   The  Agricultural  and   Pastoral 

Food  Co.,  Ltd.,  Davis-street,  Wellington,  New  Zealand 
Lawrenpe,  W.   Trevor.,    B.A,,    Ph.D.,  Burford,   Dorking;  and 

Owens  College,  Manchester 
Laws,  A.  R. ,  22,  Belgrave-terracc,  Newcastle-on-Tyne 
Laws,  J.  Parry,  F.  I.C,  2,  Aigburth-vale,  Liverpool 
llliaycock,  William  Frederick,  Ph.D.,  7,  Park-street,  Dewsbury 
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N.S.W. 
Orr,  John  Bryson,  Chestnut  Lodge,  Widnes,  Lanes. 
Orsman,  W.  J.,  jun.,  Chemical  Laboratory,  Gathurst,  near  Wigau 
Orton,    K.    J.    P.,    Prof.,   M.A.,    Ph.D.,   Llwyn    Eithin..    and 

University  College  of  North  Wales,  Bangor 
O'Shea,  L.  Trant,    B.Sc,   c/o  Mre.   O'Shea,   The  Cottage,   East 

Cosham,  Hants. 
Ostersetzer,  Julius,  c/o  Messrs.  W.  and  H.  M.  Goulding,  Manure 

Manufacturers,  North  Wall,  Dublin 
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Date  of 

Election. 


Trails. 
Trans. 


1876 
1883 
1899 
1887 
1891 
1888 
1887 


1871  I  Trans. 
1901 


/C.188 
\V.P-9 


(C.1882-6\ 
.93-6/ 


1898 

1884 
1882 
1888 
1899 
1879 

1902 
1899 
1900 

1898 
1897 
1882 

1894 

1882 
1901 

1890 
1805 

1893 
1892 
1903 
1904 

1870 


Trans. 


Trans. 


Trans. 


Trans. 


tO'Sullivan,  C,  F.R.S.,  148,  High-street,  Burton-ou-Tient 
O'Sullivau,  James,  High  Bank,  Burtou-on-Trent 
O'SuUivan,  John,  1461,  Geoigia-street,  Vancouver  City,  B.C. 

1,0'Sullivan,  Patrick  T.,  M.B.,  B.C.L.,  20,  South  Mall,  Cork 
Ough,  Lewis,  Fernleigh,  St.  James's-roail,  Leicester 
Overbeck,  Otto  C.  J.  G.  L.,  Cliantry  House,  Great  Grimsby 

llOveiend,  Frederick  Lawrence,  B.  A.  (Oxon.),  98,  Rowley-street, 
Walsall 


0.1880-91  ,||Page,    Frederick   James    Montague,   B.Sc,    A.R.S.M.,    F.I.C., 
I       54,  Sutherland-street,  Pimlico,  S.  W. 
Page,  William  Davidge,  Hotel  Russell,  Russell  Square,  W.C. 
Pakes,  W.  C.  C,  Tlie  Goveriinieut  Laboratories,  P.O.   Box  1080, 

Johannesburg,  South  Afiica 
llPallister,  J.  W.,  B.Sc,  107,  Wavcrlcy-road,  Bradford 
Palmer,  Alfred  Neobard,  Ingle  Nook,  Bersliam-road,  Wrexham 
Palmer,  Henry  John,  Summcrleazc,  Yelvertou,  R.S.O.,  Devon 
Palmer,  T.  H.,  "Amalfi,"  Longueville,  Sydney,  N.S.W. 
Palmer,  Walter,  M. P.,  The  College,  Reading,  and  50,  Grosveuor- 

squarc,  W. 
Pauissct,  Sydney  Glyde  Stephen,  3,  Westou-road,  StiooJ,  Kent 
Panting,  L.  C,  M.A.,  M.D.  (Oxon.),  45,  Lemon -street,  Truro 
Pardy,  Alexander,  The  Government  Laboratory,  Pn  rca,  Durban, 

Natal,  South  Africa 
Parker,  A.   J.,   43,  Harcourt-street,  Blackburn,   I..ancs. 
Parker,  C.  H.,  13,  Clark-street,  Wolverliampton 
Parker,  Joseph  R.,  Avondalc,  129,  Kyverdale-road,  Stoke  New- 

ington,  N. 
Parker,    Matthew   A.,    Prot.,    B.Sc,    University    ot    Manitoba, 

Winnipeg,  Canada 
II Parker,  R.  H.,  35,  Clifton-road,  Maida  Valo,  W. 
Parkes,  Albert  E  ,  Chemical  Laboratory,  43,  Whitohorse-slrect, 

Stepney,  E. 
Parkes,  Thomas,  M.A.,  2,  Gawber-road,  Barnsley 
llParkin.son,      Jame.s,      F.G.  S.,     Queen's-chainbers,      Pirie-strcet 

Adelaide,  South  Au.stralia 
Parrish,  S.,  80,  Grange-avenue,  Chapeltown-road,  Leeds 
Parry,  Ernest  John,  B.Sc,  208,  High-street,  Borough,  S.E. 
Parry,  George  Harry,  The  Level,  Brierley  Hill,  Stalls. 
Parry,   William,   B.Sc.   (Lond.),   31,  Mount  Pleasant,  Waterloo, 

Liverpool 
Patdiett,  Isaac,  F.LC,  11,  Osborno-terrace,  Field  Hill,  Batlcy 

t  LDiiKHtnll  Mi'iltilllHt,  1884. 
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Trans. 
Trans. 

Trans. 
Trans. 

Trans. 


Trans. 


Trans. 


Trans. 


Proe. 


Trans 
Tnuisi 
Trans 


Trans. 
Trans. 


V.P.     I 

lt.91-4  / 


0.18(51-2 

18(i8-!) 
8.186!)  8:t 
P.  18S3-6 
C.  18ill-5 


Paterson,  Daviil,  F.R.S.E.,  Lea  Bank,  Rosslyn,  Midlothian,  N.B. 
Patrick,  D.  11.,  A.  I.  E.E.,  Bablako  School  of  Science,  Coventry 
Patterson,  George,  Tlie  Manbre  Saccharine  Co. ,  Hammersmith,  W. 
Patterson,  J.  W.,  14,  Mitcliell-street,  W.  Hartlepool,  Durhanr 
Pattereon,  T,  L. ,  Maybank,  Finnart-street,  Greenock 
Patterson,  Thomas  Stewart,    Ph.D.   (Heidelberg),  I-yddon  Hall, 

Leeds 
PattiiLSon,  John,  10,  Dean-street,  Newcastle-on-Tyne 
II Paul,  B.  H.,  Ph.D.,  Analytical  Laboratory,  13,  Fenchurch-slreet, 

E.C.,  and  Parkside,  Kingston  Vale,  Putney,  S.W. 
Paul,  Lewis  Gordon,  Ph.D  ,  Market  Hall-chambers,  King-street, 

Huddei-sfield 
Pay,  Walter  Herbert,  Government  Laboratory,  Durban,  Nat;il 
Piiync,  Arthur,  c/o  Messrs.  Mawson  and  Swan,  Moseley-street, 

Newcastle-on-Tyne 
Payne,  George  F.,  M.D.,  43^,  Whitehall-street,  Atlanta,  Georgia, 

U.S.A. 
Peachey,  Stanley  J.,  240,  Moss-lane  East,  Moss  Side,  Manchester 
Peacock,  Arthur,  B.Sc,  Smithies-bridge  House,  Heckmondwikej 

Yorks. 
Pearcc,  E,  V.,  The  Hollies,  Hayle,  Cornwall 
Pearco,  William,  Chemical  Works,  Bow  Common,  E. 
Pearson,  William  Henry,  6,  Fenchurch-buildings,  E.C, 
Peck,  John  Wiclitre,  28,  West  Ella-road,  Harlesden,  N.  W. 
Pedcn,  John,  jun..  Chemical  Laboratory,  11,  DulF-street,  Greenock 
llPedler,    Alexander,    Prof.,   CLE.,    F.R.S.,  F.I.C.,   Director   of 

Public  Instruction,  Writer's-buildings,  Calcutta,  India 
Pell,  Alfred,  41,  Cumballa-hill,  Bombay,  India 
Peudlebury,  William  Henry,  M. A.,  Woodford  House,  Mountfield, 

Shrewsbury 
Penney,  M.  D.,  11,  High-street,  Hull 
Pennington,  W.  H.,  Field  House,  Rochdale 
Pentecost,    Stephen    James,     Nottingham-road,    New     Basford, 

Notts. 
Percival,  John,  M.A. ,  Tiie  University  College,  Reading 
Perkin,  A.  G. ,  F. R.S,,  8,  Montpelier-tcrrace,  Hyde  Park,  Leeds 
Perkin,   Frederick  M.,    Ph.D.,    Borough   Polytechnic,    Borough- 
road,  S.E. 

tllPerkin,  William   Henry,  LL.D.,    Ph.D.,    D.Sc,    F,R.S..   The 
Chestnuts,  Sudbury,  Harrow 


•Perkin,  William   Henry,  jun.,    Prof.,  Ph.D.,   F.R.S. 
Wilbraham-road,  Fallowfield,  Manchester 
t  LoDgstatf  Me<]aUist,  1888. 
•  Tj"n5«tf«ff  MeflxlliS*,  1000, 
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llPerman,  Edgar  Philip,  D.Sc,  University  College,  Cardiff 
Pony,  George  Edward,  103,  Stirling-road,  Edgbaston,  Birming- 
ham 
Pettigrew,  Robert,  44,  Mosley-strcet,  Manchester 
Phelps,  John,  B.A.  (Oxon.),  Woodville,  Shortlands,  Kent 
Philip,    Arnold,   A.R.S.M.,    B.Sc.    (Lond.),    F.I.C.,    Chemical 

Laboratory,  H.M.  Dockyard,  Portsmouth 
Philip,  J.  C,  B.Sc,  Ph.D.,  Royal  College  of  Science,  South  Ken- 
sington, S.W. 
Phillips,    Arthur    Gaved,    A.R.S.M.,    F.I.C.,   11,   Essex-villas, 

Phillimore-gardens,  Kensington,  W. 
Phillips,  Benjamin,  5,  Staunton-road,  Poona,  India 
Phillips,  H.  E.  W.,  B.A.,  The  Laurels,  Eynsham,  Oxford 
Phillips,  Henry  Harcourt,  Lynwood,  Turton,  Lanes. 
Phillips,  Percy  Philip,    Ph.D.,  Thomason  Engineering  College, 

Rurki,  North-West  Provinces,  India 
Phillpotts,  G.  Surtees,  82,  James-street,  Dublin 
llPickard,    Robert    Howson,     D.Sc,    Ph.D.,    F.I.C.,    Municipal 

Technical  School,  Blackburn 
Pickering,  M.  Samuel,  B.Sc.  (Lond.),  38,  Price-street,  Burslem 

llPickering,  Spencer  Percival  Umfreville,  M.A.,  F.R.S.,  Harpen- 
den,  Herts. 

yPicton,  Harold,  B.Sc,  Clacton  College,  Clacton-on-Sea 
Pike,  E.  Brooke,  Grasmere,  515,  Romford-road,  Forest  Gate,  E. 
Pike,  Henry  George,  College  of  Agriculture,  Downton,  Salisbury, 

Wilts. 
II Pike,  William  Herbert,  Prof.,  Ph.D.,  Sandhills,  Salcombe,  Kings- 
bridge,  Devon 
IJPilley,  John  J.,  Ph.D.,  167,  Camberwell-grove,  S.E. 
Pilley,  T.  W.,  33,  Grovo-hill-road,  Denmark  Hill,  S.E, 
Pinchbeck,  Gerald,  96,  Albany-street,  Regent's  Park,  N.W. 
Ping,  William,  16,  Forest-drive  West,  Leytonstono,  E, 
Pingstcnc,  G.  Arthur,  Bulawayo  Public  Analyst,  P.O.   Box  446, 

Bulawayo,  Soutli  Africa 
Pinkerton,  David  John,  Dalzcll  Steel  and  Iron  Works,  ^Mother- 

well,  N.B. 
Pisani,  0.  V.,  EfFingliam  House,  Arundel-stroot,  Strand,  W.C. 
Pitt,  Arthur  Ernest,  66,  Abbott-road,  Bromley,  E. 
Pitt,  Harold  Russell,  8,  Church-lane,  Charlton,  S.E. 
Pitt,  Tiieophilus,  16,  Coleman-strect,  E.G. 
Pittuck,    F.    W.,   St.    Nicholas'   Buildings  West,    Nowcnstle-on- 

Tyufi 
Pizey,  J.  H.,  Anciior  Clionijcnl  Works,  rroviinniill,  Olasjjow 
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1893 


Trans. 


Trans. 


Tians. 


Trans. 
Tijyis. 


Pioo. 


C.  1900-2 


Piatt,    Charles,    M.D.,    Ph.D.,     Hahnemann    Medical   College, 

Philadelphia,   U.S.A. 
li  Player,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
llPlimmer,  R.  H.  Aders,  16,  Cheyne-walk,  Chelsea,  S.  W. 
Plymen,  George  Horace  Gladstone,  The  Bulwarks,  St.  Aubyn, 

Jersey 
Polkinghorne,  B.  C,  B.Sc,  17,  Humber-road,  Blackheath,  S.E. 
Pollard,  F.  Ernest,  14,  Old  Hall-street,  Hertford 
Pollard,  William,  B.A.,  Ph.D.,  The  Museum,  Jermyn-street,  S.W. 
II Pollard,    William    Branch,    B.A.     (Cantab.),    21,    Ravensbourn- 

gardens,  Ealing,  W. 
Pollitt,  George  Paton,    B.Sc,    Ph.D.,    Ivy   Walls,   Stenford-le- 

Hope,  Essex 
Pollitt,   J.    C.    T.,    c/o    Messrs.     Kynoch,    Ltd.,    Witton,    near 

Birmingham 
Pollitt,  K.  B. ,  c/o  The  De  Beers  Explosive  Works,  Cape  Town, 

South  Africa 
Pollitt,  Samuel,  B.Sc,  The  Polytechnic,  South  Tottenham,  N. 
llPoUok,  J.  Holms,    B.Sc,  Royal  College  of  Science,  Stephen'e- 

green,  Dublin 
Pond,     George     Gilbert,      Prof.,      M.A.,      Ph.D.      (Amherst), 

Pennsylvania  State  College,  Pennsylvania,   U.S.A. 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Ponthieu,  Georges,  c/o  Messrs.  Parke,  Davis  &  Co.,  Detroit,  Mich., 

U.S.A. 
Pontifex,    Edmund    A.,    M.I.C.E.,    6,    Cadogan-court-gardens, 

Cadogan-place,  S.W^. 
Pooley,   Thomas  A.,    B.Sc,    F.I.C.,    Beverley,     Hersham-road, 

Walton-on-Thimes,  Surrey 
Pope,  T.  H.,  Brewing  School,  The  University,  Birmingham 
tPopo,  William  Jackson,  Prof.,   F.R.S.,  F.I.C.,  16,  Hope-street, 

Higher  Broughton,  Manchester 
Porter,  Robert  James,  11,  Arlington-street,  Hull 
llPorter,  T.  Cunningham,  Rev.,  M.A.,  Eton  College,  Windsor 
Porter,    Thomas   Linton   Daniel,    161,   Downsell-road,    Stratford 

New  Town,  E. 
Potter,    Arthur  E.,    M.A.    (Cantab.),  B.Sc.    (Lond.),   Rangoon, 

Burma,  India 
Potter,  Charles  Edward,  c/o  Messrs.    Tate  and  Sons,   Love-lane 

Sugar  Refinery,  Liverpool 
Potter,  Rowland  S.,  97,  Belgrave-road,  Cranbrook-park,  Ilford,  E. 
Potts,    H.    W.,    Hawkeslmry   Agricultural   College,     Richmond, 

N.S.W^ 

t  Longstaff  Medallist,  1VK)3. 
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1902 

1903 


Trans. 


1904 

1876 

1902 

1882 
1899 

1901 

1903 
1889 
1870 

1871 


Trans. 


Tians. 


Trans. 


Trans. 


1889 
1896'  Proc. 
1897 
1882 
1902 

1903 
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1901 

1886 


1868 
1894 

1901 


Trans. 


C.  1888. 

92 
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Powell,  H.  James,  530,  Lorilship-lane,  S.E. 
Povrcll,  John,  Balliol  House,  Wentworth-street,  E, 
Power,  F.  B.,  Ph.D.,  6,  King-street,  Snow-hill,  E.G. 
II  Power,  Francis  R.,  The  Royal  Mint,  Melbourne,  Australia 
Powuey,  William  E.  F.,  9,  Lancaster-roail,  Stroud  Green,  N. 
Prasad,  Mata,  M.A.   (Allahabad),  Beiii  lals  Katra,    Benares  Gity, 

India 
Prentice,    Bertram,     Ph.D.     (Munich),     D.Sc.     (Edin.),     Roya 

Technical  Institute,  Salford 
Prescott,  Albert  B.,  Prof.,  M.D.,  University,  Ann  Arbor,  Michi- 
gan, U.S.A. 
Pribram,  Richard,   Prof.,  Ujiiversity  of  Czernowitz,   Czernowitz, 

Austria 
II Price,  A.  F.,  524,  Sacramento-street,  San  Francisco,  Gal.,  U  S.A. 
Price,  R.  C.,  Prof.,  Virginia  Polytechnic   Institute,   Blacksburg, 

Virginia,  U.S.A. 
Price,  T.  Slater,  D.Sc,  Ph.D.,  Chemical  Department,  Municipal 

Technical  College,  SufTolk-street,  Birmingham 
Prichard,  George  Montague,  Ramtek,  Nagpur,  G.P.,  India 
llPricstley,  Charles  W.,  B.Sc. ,  Cotcsleigh,  Torquay 
Pritchard,    William,  Prof.,  President  Royal  Veterinary   College, 

N.W.,  and  5,  Regent's  Park-road,  Gloucester-gate,  N.  AV. 
llProcter,     Henry    R.,     Prof.,     F.I.C.,   The    University,     Leeds, 

and  Rowangarth,  Ben  Rhydding,  via  Leeds 
Proctor,  Charles,  99,  Underhill-road,  East  Dulwich,  S.  E. 
Proude,  James,  30,  Cromwell-terrace,  Halifax 
Pullar,  H.  S  ,  Pullar's  Dye  Works,  Perth,  N.B. 
IJPulIar,  Rufus  D.,  Brahan,  Perth 
Puntan,     Herbert     Harding     Cruikshauk,     Borough      Analyst, 

London-chambers,  Durban,  Natal 
Purcell,    Charles  Stanley,   37,    Acomb-strcet,    Greenhoys,   Man. 

Chester 

Purdie,    Thomas,    Prof.,    Ph.D.,    LL.D.,     B.Sc,,     F.R.S.,    The 
University,  St.  Andrcw.s,  N.B. 

Purvis,  J.  E.,  M.A.,  University  Chemical  Laboratory,  Caml)ridgo 
Pyke,    L.    S.     M.,     M.I.C.E.,    10,    Westbournc-terrace,    Hyde 
Park,  W. 


Quilicll,  Oliver. 

Quiiiu,  Gerald  (}.,  2,  Willesden-avenue,  Victoria-park,  Manchester 

Radcliire,  L.  G.,  6,  Alma^terrnce,  Old  Trafford,  Mnnchoster 
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19021 


1902  j 

1897  I 

1892  1  Trans. 


Trans. 


1873 

l&Ol 
1902 
1885 
1889 
1898 
1880 
1884 
1898 
1902 
1889 
1895 
1899 
1900 
1890 
1904 

1892 
1866 


1889 

1887  ' 

1886  ,  Trans. 


C.  188G-9 
V.P.02-5, 
1807-1 '.too 
K.8.  1902- 


Tran.s. 

Trans. 
Tran.s. 

Trans. 


1882 

1880 
1897 
1893 

1881 
1886 
1897 

1879 
1898 


Troc. 


Trans. 
Proc. 


C.  1891-2 


Ralph,    Stephen   Jamieson,    56,    Rnidenell-moiint,    Hyde    Park, 

Leeds 
Ral|ihp,  Edwin,  Queen's  Colli-gc,  Hong  Kong 
Ralston,  William,  B.Sc.,  F.l.C,  3,  Windsor-terrace,  Linthouse, 

Govan,  Glasgow 
IIRamage,  Hugh,  P>.A.,  A.R.C.S.,  ThcTechniciillnstitute,  Norwich 
+||Ramsay,  Sir  William,  K.C.B.,  Ph.D.,    LL.D.,  Sc.D.,  F.R.S., 
University  College,  W.C.,   and  19,   Chester-terraco,   Regent's 
Park,  N.W. 
Ranisden,  W.  C,  15,  Windsor  avenue,  Fairviiw,  Cloiilaif,  Dublin 
Rainshaw,  Walter,  16,  High-street,  Shaftesbury 
Kanken,  Charles,  Stock  ton -roail,  Sunderland 
Ransom,  Francis,  The  Chiltenis,  Hitchin 
RalcliU'o,  Walter,  21,  Mawdsloy-stroet,  Bolton 
llRawson,  Chiistophcr,  F.I.C.,  2,  Melbourne-place,  Bradford 
IIRawson,  Sidney  George,  D.Sc,  Technical  College,  Huddersfield 
Ray,  J.  Armstcdt,  juu  ,  B.  A.,  15,  Nassau-street,  Dublin 
Ray,  PrafuUa  Chandra,  Prof.,  Presidency  College,  Calcutta 
llRead,  Arthur  A.,  3,  Fitzalan-idace,  Cardiff 
Read,  E.  J.,  B.A.,  F.I.C.,  St.  Ives,  The  Avenue,  Gravesend,  Kent 
Read,  H.  M.,  North  Lodge,  173,  Castlenau,  Barnes,  S.W. 
Readinan,  James  P'ra.ser,  50,  Jane-street,  Glasgow 
Redding,  Richard  James,  29,  Isla-road,  Plumstead,  Kent 
Redfern,    Herbert    Stanley,    B.Sc.    (Vict.),    U.M.F.C.    College, 

Ningpo,  China 
Rodman,  Honry  Ramsden,  150,  Canterbury-road,  New  Brompton 
Redwood,  Boverton,   D.Sc.  (Ohio),  F.R..S.E.,  F.LC,   4,  Bi.shops- 

gate-street- within,  E.C. 
Redwood,  Robert,  4,  Bishopsgate-.street-within,  E.C. 
Redwood,  T.  Home,  F.l.C,  15,  Red  Lion-square,  W.C. 
Ree,  Alfred,  Ph.D.,  15,  Mauldeth-road,  Withington,  Manchester 
Reed,  Lester,  F.l.C,  Hyi-sthof,  8,  South  Park-hill-road,  South 

Croydon 
IIRegester,  William,  Lawn  Loilge,  Isleworth,  Middlesex 
Reid,  A.  F.,  Bonshaw,  Stewarton,  Ayrshire 
Reid,   Thomas  Anderson,   c/o  Messrs.   Johnsen,   Jiirgensen,  and 

Wettre,   38,  Victoria-buildings,  Manchester 
llReid,  Walter  Franci-s,  F.l.C,  Fieldside,  Addlestone,  Surrey 
Remington,  J.  Price,  Prof.,  1832,  Pine-street,  Philadelphia,  U.S.A. 
Remington,  J.  Stewart,  Aynsome,  Grange-over-Sands,  Carnforth, 

Lanes. 
Rennie,  Edward  H.,  Prof.,  D.Sc,  Univ.  of  Adelaide,  S.  Australia 
Renwick,  F.  F.,  "Glengall,"  Woodford  Green,  Essex 
t  Longstatr  Mwtallist,  1897. 
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Revis,  Cecil,  77,  King-street,  Hammersmith,  "W. 

Reynolds,    James    Emerson,    Prof.,    Sc.D.,    M.D.,    F.R.S.,    29, 
Campden  Hill  Court,  Kensington,  W. 
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Simpson,  Duncan  Ivan  Rennard,   P.O.  Box  4225,  Johannesburg. 

Transvaal,  Sonth  Africa 
Simpson,  E.  S.,  B,E.,  Geological  Survey  Laboratory,  Museum 

street,  Perth,  West  Australia 
llSimpson,  William  Selby,  17,  Lake  Side-road,  Palmer's  Green,  N, 
Sindall,  Robert  Walter,  201,  Wellmeadow-road,  Catford,  S.E. 
Singer,  Ignatius,  c/o  Messrs.  Whitakcr  Bros,  and  Co.,  Newlay 

near  Leeds 
Sinnatt,  Frank  S.,  Glenside,  Church-lane,  Moston,  Manchester 
llSircar,  Amrita  Lai,  51,  Sankaritola,  Calcutta,  India 
Skertchly,  William  Pearson,  F.I.C.,  11,  Billitcr-square,  E.C. 
Skinner,  Sidney,  M.  A., South  Western  Polytechnic,  Manresa-road, 

Chelsea,  S.W. 
Skirrow,   F.   W.,   M.Sc.  (Vict.),  Ph.D.  (Leipzig),  c/o  The  Man. 

Chester  Oxide  Co.,  Canal-streot,  Miles  Platting,  Manchester 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berks. 
Slater,  Charles,  M.  A.,  M.B.,  M.R.C.S.,  81,  St.  Ermin's-mansions 

Westminster,  S.W. 
llSlatcr,   Harold   H.,  St.  Fiawroncc,  Borstal-road,  Rochester,  KenI 
Slator,  Arthur,   Ph.D.   (Leipzig),   M.Sc.   (Birm.),  B.Sc.  (Loud.), 

University  College,  Nottingham 
llSlattor,  George  William,  A.R.C.S.,  F.l.C,  Carlton-tcrraco,  Nal 

Wood,  Shipley,  Yorks. 
Rlocnm,   F.    L.,    401,    South     Linden  avenue,    K.  K.,    Pittsburg, 

Pa.,  U.S.A. 
llSim-tham,  Alfred,  F.  I. C,  Analytical  Laboratory,  Cereal  Chambers, 

16,  Brunswick -Htrcet,  Liverpool 


FKLLOWS    OF    THE    CHKMICAl,    SOCIETY. 


83 


Date  of 
Election. 


Trans. 
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Trans. 


Trans. 


1903 

1901    Trans. 

1902 


Smiles,  Saniufil,  D.Sc,  University  College,  Gower-street,  W.C. 

Smith,  Adolphe,  12,  Crookham-road,  Fulham,  S.W. 

ISmith,  Alexander,  Ph.D.,  B.Sc,  University  of  Chicago,  Chicago, 

HI.,  U.S.A. 
Smith,  Andrew  liiggam,  e/o  M.  Armstrong,  Esq.,  P.O.  Box  90, 

Queenstown,  Cape  Colony,  South  Africa 
Smith,  Angus,  10,  Ardgowan-street,  W. ,  Greenock,  N.B, 
Smith,  B.  Jordan,   58,   King's-road,  Reading,  and  9,   Broxtowe- 

diive,  Mansfield,  Notts. 
Smith,  Charles  Joseph,  Sunnydale,  Walton   New-road,  Stockton 

Heath,  near  Warrington 
Smith,  Cliircuce,   D.Sc.   (Lond. ),  Denmark    Lodge,  St.   James', 

Hatcham,  S.E. 
Smith,  Claude,  Barngarth,  Cartmel,  Carnforth 
llSmith,  Edgar  Francis,  Trelawny,  21,  Fairfax-road,  Bedford  Park, 

W. 
Smith,  E.  Shi-npnell,  Cecil  Chambers  East,  Strand,  W.C. 
Smith,  Frank  Gurney,  7,  Luxemburg-gardens,  Brook  Green,  W. 
ISmith,  Fred.,  P.O.  Box  1324,  Johannesburg,  Transvaal,  S.  Africa 
Smith,  George,  Nobel's  Explosives  Co.,  Polmont  Station,  N.B. 
Smith,  G.  E.  Scott,  67,  Surrey-street,  Sheffield 
[Smith,   George  P.  Darnell-,  The  Merchant   Venturers'  Technical 

College,  Bristol 
Smith,  H.  Kwing,  22,  City-road,  K.C. 

Smith,  H.  G.,  The  Technological  Museum,  Sydney,  N.S.W. 
Smith,   Henry  Heron,   7t),   Plumstead-common-road,  Plumstead, 

Kent 
[Smith,  H.   Procter,  Shotton-lane,  Shotton,  Flints. 
Smith,  H.  R.,  1,  Aubert-park,  Highbury,  N. 
Smith,    Harry  Wood,    B.Sc,   c/o  Messrs.   John    Batt   and   Co., 

Ltd.,  39,  Old  Broad-street,  E.C. 
Smith,  James,  30,  Milner-road,  Aigburth,  Liverpool 
Smith,    James    Cruickshank,    B.Sc,     19,    Aldridge-road-vi'la?, 

Bayswater,  W. 
Smith,  J.   AV.,  7,   Brookfiold-street,   Roslindnle,  Boston,  Mass., 

U.S.A. 
Smith,  Leonard,  Hillside,  Park-hill-road,  Croydon 
Smith,  Norman,  B.Sc,  Owens  College,  Manchester 
Smith,  Robert  Ely  Blake,   B.Sc,   A.LC,  31,  St.    Johu's-road, 

Putney,  S.W. 
Smith,  Robert  Francis  Wood,  89,  Bartholomow-clo.se,  E.C. 
Smith,  R.  Greig,  D.Sc,  Linnean  Society's  House,  Elizabeth  Bay, 

Sydney,  N.S.W. 
Smith,  Samuel,  Hillsboro',  Goddard-avenue,  Old  Swindon 

f2 
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Election. 

1904 

1898 

1876 


1866 
1904 

1883 

1873 
1902 

1887 

1899 

1896 
1887 
1891 

1874 
1893 

1875 
1897 
1897 

1902 

1883 
1892 
1901 
1883 
1886 
1887 

1894 

18S9 
1863 
1886 

1864 


1882 


Trans. 
Trans. 

Trans. 
Trans. 
Trans. 

Trans. 
I'roc. 


Trans. 


Tmn 


,C.  1896- 
»     1900 


C.  187e-« 
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Smith,  Samuel  John,  41,  Graftou-stieet,  Dublin 
Smith,  T.  D.,  M.A.,  Moor  Piatt,  Caton,  near  Lancaster 
llSmith,  W.  A.,  M.A.,  M.B.  (Oxon.),  iM.R.C.S.  (Eng.),  Newport, 

Essex 
Smith,  Watson,  34,  Upper-park-road,  Haverstock  Hill,  N.W. 
Smith,  William  Veysey,  B.A.  (Oxon.),  81,  Surrey  Street,  Norwich 
llSmithells,     Arthur,     Prof.,     B.Sc,     r.R.S..    The    University, 

Leeds 
II Smyth,  John,  M.A.,  Milltown,  Bantridge,  Ireland 
Smythe,    John    St-abury,     B.Sc.     (Vict.),     Ph.D.    (Wiirzburg), 

"Rantallard,"  Lance-lane,  Wavertree,  Liverpool 
llSnape,  Henry  Lloyd,  Prof.,  D.Sc,  Ph.D.,  Balholm,  Lathom-road, 

Southport 
Soddy,  Frederick,  M.A.,  Chemical  Department,  The  University, 

Glasgow 
Sodeau,  W.  H.,  B.Sc,  114,  Park-road,  Newcastle-on-Tyne 
Sohn,  Charles  E.,  F.LC,  2,  Harpur-street,  Bedford-row,  W.C. 
Solomon,   Frank  Oakley,   Dauntsey's  Agricultural  School,  West 

Lavington,  Devizes,  Wilts. 
Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts. 
Sorrell,  Henry  Thomas,  The  Eagle  Brewery,  Wellclose-square,  E. 
Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaston 
Southerden,  Frank,  B.Sc,  Royal  Albert  Memorial  College,  Exetei 
Southern,   Thomas,   jun.,   Wheat    Hill   Chemical    Works,    near 

Broughton  Bridge,  Manchester 
Southworth,  William,    Agricultural  and    Horticultural  College, 

Uckfield,  Sussex 
Soward,  Alfred  W.,  28,  Therapia-road,  Honor  Oak,  S.E. 
Spackman,  Charles,  Roschaugh,  CHthcroc,  Lanes. 
Speuce,  J.  D.,  2,  Hawk  Hill-place,  Perth-road,  Dundee 
llSpencer,  Ernest  Samuel,  Arborficld,  Wimbledon  Park,  S.W. 
Spencer,  Richard,  242,  Dal  ton-road,  Barrow-in-Furness 
Spencer,  W.   Shelley,  Lyndonc,   Darloy-grove,   Farnworth,   near 

Bolton 
Si»enzer,   John    George,    Prof.,    M.D.,    Ph.D.,    Ohio    Wesloyan 

University,  261,  Amesbury-avenue,  Cleveland,  Ohio,  U.S.A. 
llSpillcr,  John,  F.LC,  2,  St.  Mary's-road,  Canonbury,  N. 
llSpiller,  William,  F.LC,  Atlas  Dye  Works,  Hackney  AVick,  K. 
llSpottiswoode,   W.  Hugh,  Balliol  College,  Oxford  ;  and  6,  Middle 

New-street,  E.C. 
Sprongel,    Hermann  Jolianii    rbilijjp,    I'li.D.  (Ifcidclb.),   F.R.S., 
Royal  Prussian  I'rofci.ssor  (titular),  Savilc  (Miib,  107,  Piccadilly, 
W. 
llSipnro,  P.  Wyatt,  413,  Oxford-street,  W, 
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Trans. 
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Trans. 


Trans. 


Trans. 


Trans. 
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Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  N.  W. 

Squire.s,  Alfred  James,  "Greenbank,"  Coroner's-Iane,  Farnworth, 
Widnes,  Lanes. 

Stacey,  Henry  George,  300,  High  Holborn,  W.C. 

Staiuer,  John  Ward,  103,  Clieriton-road,  Folkestone 

Stainer,     William    James,     B.A.,    Torquay-villa,    Southdown- 
avenue,  Brighton 
yStallard,  George,  M.A. ,  Hortou-crescent,  Rugby 

Stanger,  Reginald  Harry  Hursthouse,  Chemical  Laboratory  und 
Testing  Works,  2,  Broadway,  Westminster,  S.  W. 

Stanger,  William  C.  S.,  Ambleside,  Corder-road,  Ipswich 
llStansell,  Lionell  W.,  7,  Albion-place,  Maidstone,  Kent 
llStansfield,  Alfred,  D.Sc,  McGill  University,  Montreal,  Canada 

Stausfield,  Edgar,  B.Sc.  (Vict.),  The  Technical  College,  Sunder- 
land 

Stansfield,    Samuel,     B.Sc.,    Hollins-crcscent,    Hebden    Bridge, 
Manchester 

Stapleton,  H.  E.,  Prof.,  B.A.,  Presidency  College,  Calcutta,  India 

Starey,  Arthur  J.,  39,  Woodland-gardens,  Highgale,  N. 
II  Stark,  J.  Fleming,  Kosedale,  Bromborough,  Cheshire 

Stead,  Francis  Bernard,  Clifton  College,  Bristol 

Stead,  J.  C. ,  42,  Grove-green-road,  Leytonstoue,  N.  E. 

Stead,  J.  E.,  F.R.S.,  11,  Queen's-terrace,  Middlesbrough 

Steel,  F.  W.,  c/o  Messrs.   Cuming  Smith  and  Co.,   Yarraville, 
Melbourne,  Victoria 

Steel,  Robert  Elliot,  County  School,  Northampton 

Steel,  Thomas,  c/o  Colonial  Sugar  Refining  Co.,  O'Connell-street, 
Sydney,  N.S.W. 

Steele,  Bertram  D.,  B.Sc,  Heriot-Watt  College,  Edinburgh 

Steiuhart,  0.  J.,  Ph.D.,   Blackfriars  Testing  Works,   91,    Black- 
friars- road,  S. E. 

Stell,  Samuel  Fenton,  25,  Henry-street,  Keighley 
llStenhoitse,  James,    View-park-gardens,    Bonnyrigg,  Midlothian, 
N.B. 

Stcnliouse,  Thomas,  Townhead,  Rochdale 

Stephens,  F.   R.,  c/o  Messrs.  Idris,  Pratt-street,  Camden  Town, 

N.W. 
IjStephens,  Henry  Charles,  M.P.,  Avenue  House,  Finchley,  N. 

Stephens,  M.  E.,  57,  Aldersgate-street,  E.G. 

Stephenson,     Herbert      F.,     Fairhaven,     Lucieii-road,     Tooting 
Common,  S.W. 

Stephenson,  Robert,  jun.,  B.A.,  Burwell,  Cambridge 

Stephenson,  Thomas,  137,  George-street,  Edinburgh 
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Stern,  Arthur  Landauer,  D.Sc,  F.  I.C.,   Southbaiik,   Stapenhill, 

Burton-on-Trent 
Steuart,    Douglas   Stuart   Spens,    B.Sc,    The    Royal    Societies' 

Club,  St.  Jaines's-street,  S.W. 
Steven,  Alec  Bowring,  B.Sc.  (Loncl.),  The  University,  Leeds 
Stevens,    Henry    Potter,    M.A.,    Ph.D.,    F.l.C,    15,   Borough, 

London  Bridge,  S.E. 
Stevens,  Montague  White,  A.R.C.S.,  A.LC,  H.M.  Patent  Office, 

25,  Southampton-buildings,  W.C. 
Stevenson,  Arnold,  B.A.,  4,  Porchester-gnrdens,  W. 
Stevenson,  Henry  Edward,  5,  Turners-road,  Bow,  E. 
Stevenson,  Henry  Ernest,  "Avondale,"  Ditton  Hill,  Surrey 

Stevenson,    Sir    Thomas,    M.D.     (Loud),    F.R.C.P.     (Lond.), 
M.R.C.S.  (Eng.),  Gny's  Hospital,  S.E. 

Stevenson,  William,  95a,  Southwark-street,  S.E. 

Stewart,      Alfred     AValter,     18,     Annfield-terrace,     Partickhill, 

Glasgow 
Stewart,    Hector,    General    Manager,    Knight's   Petersburg  Gold 

Mines,  Ltd.,  Petersburg,  Transvaal,  South  Africa 
llStewart,  Walter,  3,  Queensferry-gardens,  Eilinburgh 
Stock,  W.  F.  K.,  5,  Dixon-terracc,  Darlington 
llStocks,  Frederic,  Sncad's  Green  Hou.so,  Klinlcy  Lovett,  Droitwich, 

Worcs. 
Stocks,  Herbert  B.,  Lynwood,  Neston,  Ciieshirc 
Stoddart,  Frederick  Wallis,  Grafton  Lodge,  Sncyd  Park,  Bristol 
llStokcs,  Alfred  Walter,  Vestry  Hall,  Pad.lington,  W. 
ItStonc,   Edward  Daniel,   Ackersley,  Chc.idle  Hulnie,  near  Stock- 
port, Cheshire 
Stone,  George,  Uiver.stone,  Tasmania 
llStone,  J.   Harris,    M.A.,    F.L.S.,    Barrister-at-Law,   4,  Temple, 

E.C. 
llStone,  William,  M.A.  (Cantab.),  K.  L.S.,  Oxford  and  Cambridge, 
Garrick  and  Union  Club.s,  and  F,  5  ami  (3,  The  Albany,  Piccadilly, 
W. 
llStorey,    James   Asliburner,    B.Sc,   Igalkanda   Estate,  Elpitiya, 

Ceylon  ;  and  Undorfell,  liancaster 
Storr,  B.  V.,  B.Sc,  CI,  Balfour-roail,  Ilford,  Essex 
llStrangman,  J.  Piin,  38,  Rue  DesbordesValmore,  Paris-Passy 
Streiitfeild,  P'rederick  Henry,  9,  Crescent-road,  South  Tottenham, 

N. 
Strong,  A.  H.,  68,  Henie-h ill- road,  Cambeiw.U,  S.E. 
IIStnillicrN,    Robert   de   Jiisey    Fleming-,    B.A..    Exeter  College, 
Oxford 
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llStuart,  Charles  M.,  M.A.,  St.  Diiustau's  College,  Catford,  S.E. 
Stubbs,  George,  Arnside,  Hertford-road,  East  Fincliley,  N. 
Styles,  R.  Curling,A.R.S.M.,F.I.C.,  Kuockhall,  Greenhitlie,  Kent 
llSudborough,   John   Joseph,   Prof.,  D.Sc.,    Ph.D.,    F.I.C.,   Uni- 
versity College  of  AVales,  Aberystwyth 
llSuguira,  Shigetake,  c/o  Tokio  Chemical  Society,  50,  Kasugaclio, 

Koishikawa,  Tokio,  Japan 
Sumner,  Leonard,  B.Sc,  Butt  Hill,  Prestwich,  near  Manchester 
llSutherland,  D.  A.,  F.I.C.,  13,  Victoria-street,  Westminster,  S.W. 
Sutton,  C.  W.,  Paget  House,  Ipswich 
Sutton,  Francis,  F. l.C,  Laboratory,  Bank  Plain,  Norwich 
llSutton,  Francis  Naiiier,  F.LC,  6,  Grosvenor-gardens,  Willesden 

Green,  N.W. 
Swain,   James,  17,  Winsham-street,    West-side,    Clapham   Com- 
mon, S.W. 
Swan,  Joseph  Wilson,  M.A.,  D.Sc,  F.R.S.,  68,  Holland-park,  W. 
ySwinburne,  James,  82,  Victoria-street,  S.W. 
Sykes,    M.     Carriugton,    M.D.     (Durham),     F.R.C.S.    (Edin.), 
M.lt.C.S.  (Eng.),    L.K.C.P.  (Lond.),  D.P.H.  (Loud.),  Sykes- 
hurst,  Barnsley,  Yorks. 
Symons,  Brenton,  Burwood.Warminster-road,  South  Norwood,S.E. 
II Symons,  William  H.,  M.D.  (Brussek),  D.P.H.  (Oxon.),  M.R.C.S. 

(Eng.),  F.l.C,  Health  Olhce,  Guildhall,  Bath 
Szarvasy,  E.  C,  Ph.D.,  Muegyetem  VIII,  Budai>est,  Hungary 

IITakamatsu,  Toyokichi,  Pro!.,  Engineering  College,  Imperial  Uni- 
versity, Tokio,  Japan 

IITakamine,  Jokichi,  613,  West  142nd-street,  New  York,  U.S.A. 
'I'ankard,  A.  R..  67,  Surrey-street,  Sheffield 
Tanner,  Alfred  E. ,  Westminster  Hosjdtal,  S.W, 
Tatani,  G.  W.  G.,  1,  Hagley -grove,  Hagley-road,  Birmingham 
Tate,  Francis  Henry,  9,  Hackius  Hey,  Liverpool 
Tate,  George,  Ph.  D. ,  Windsor  Buildings,  George-street,  Liverpool 

liTate,  Walter,  The  Woodlands,  Twerton-on-Avon,  Bath 
Tate,  William,  Prof,  80,  Chambcrcomberoad,  Ilfracombe,  Devon 
Tatlock,  Robert  Rattray,  F.l.C,  Novara,  Stirling 
Ta.verner,  AVilliam,   B.Sc,  Ashland,  Oregon,  U.S.A. 
Taylor,  Albert,  16,  Wellington-grove,  Stockport 
Taylor,  Gotfred  Midgley,  27,  Great  George-street,  Westminster 

S.W. 
Taylor,  Herbert  J.,  9,  Portland- villas,  Bath-street,  Dewsbury 

[Taylor,  James,  B.Sc,  Blaeu  Crai,  Duudas,  New  South  Wales 

Taylor,  John,  15,  Lncius-street,  Torquay 

Taylor,  John  G.,  3,  Outram-street,  Stockton-on-Tees 
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Election. 


1874 
1902 
1901 

1878 

1879 
1901 
1894 
1881 
1893 

1895 
1899 
1901 

1871 
1874 
1875 


Trans. 


Trans. 


Trans. 


1877 
1904 
1886    Trans. 

1894 

1893 
1893 

1897 
1904 

1886 

1903 
1903 


1872 

1899 
1872 

1896 


Tmu 
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Taylor,  R.  L.,  37,  Mayfield-road,  Whalley  Range,  Manchester 
Taylor,  Thomas,  12,  Ancaster-drive,  Great  Western-road,  Glasgow 
Taylor,   William  Henry,  F.I.C.,  4a,  Durlston-road,  Northwold- 

road,  Upper  Clapton,  N.E. 
llTchemiac,  Joseph,  Ph.D.,   Thalstrasse   1,    Freiburg,    Briesgau, 

Germany 
llTeed,  Frank  L.,  D.Sc,  F.I.C.,  9,  Mincing-lane,  E.G. 
Templeman,  W.  H.,  67,  Park-street,  Spring  Bank,  Hull 
IITerry,  Edwin,  374,  Brixton-road,  S.W. 
Tervet,  Robert,  54,  Pensluirst-road,  South  Hackney,  E. 
Thackrah,  James  R.,  M.A.,  Ph.D.,  Technical  Schools,  Tavistock- 

road,  Plymouth 
Theodosius,  A.  F.,  B.A.,  University  College,  Oxford 
Thiersch,  H.  A.,  8,  Clifton-gardens,  Maida  Vale,  W, 
Thomas,   Albert  Edward,  B.Sc,  F.I.C.,  Science   and  Technical 

Schools,  Barrington-street,  Tiverton,  Devon 
II Thomas,  Charles,  J.  P.,  Stoke  Bishop,  near  Bristol 
Thomas,  Harry  E.,  Rockleaze  Point,  Clifton,  Bristol 
II  Thomas,  Joseph   William,   Overdale,  6,   Kingswood-road,   Short- 
lands,  Kent 

IIThompson,  Beeby,  67,  Victoria-road,  Northampton 
Thompson,  Charles  Herbert,  Hillcroft,  Amblecote,  Stourbridge 
IIThompson,  Claude  M.,  Prof.,  M.A.,  D.Sc,  University  College,  and 

38,  Park-place,  Cardiff 
Thompson,    Kdvvard    Gumming,    40,    Glenluce-road,    Westcombe 

Park,  S.E. 
Thompson,  Frank  Ernest,  51,  Lichficld-road,  Wal.«all 
Thompson,    George    Roos,    The    Laboratory,    69,    Dock-street, 

Newport,  Mon. 
Thompson,  Harry,  Chemical  Laboratory,  5,  Bishop-lane,  Hull 
Thomj'son,  Hubert,  B.Sc.  (Vict.),   Agricultural  College,  Holmes 

Chapel,  Chesliire 
Thompson,  W.  Piiillips,  95,  Shrewabury-road,  Claughton,  Birken- 
head 
Thomson,  George  Malcolm,  Newington,  Dunedin,  New  Zealand 
Thomson,    George   Sutherland,    F.R.S.E.,  Dairy  Commissioner, 
Department  of  Agriculture,  Brisbane,  Queensland 


C.  1880-s, 

I   1004- 
^8.  1883-08 
V.P, 
1808-1001 


V.P.      ( 
[  1808-1001  j 


IIThomson,   John    Millar,    Prof.,  LL.D.,   F.R.S.,   F.LC,    King's 
College,  W.C.,  and  9,  Campden  Hill-gardens,  W. 

Thomson,  Robert  Tatlock,  F.I.C.,  156,  Bath-street,  Glasgow 
Thomson,     William,    F.I.C.,    Royal     Institution     Laboratory, 

MaucheHter 
Thomson,  W.  T.,  Oxford-villtiH,  Waltham  Al)lmy 
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Date  of 
Election. 

1891  , 

1882  Trans. 

1891  I 

1893  Trans. 


1871 
1899 


Trans. 


1880 
1895 
1863  Trans. 


Trans. 


1897 
1902 

1903 
1903 


1865  Trans. 


1900 
1902 
1904 

1889 

1898 
1891 
1903 
1900 


Trans. 
Trans. 


/C.  1879-83, 
V.P.  84-7 
T.  89-99 
I  P.  1899-  ( 
^    1901     J 


0.1878-81) 
V.P.  8.5-81 
91-4,  96-9 ^ 

T.  1«99-  , 
I        03       ' 

P.  1903- 


1884  ,  Trans. 

1877  1 
1904  I 
1855    Trans. 


1893 
1888 


Thonger,  C.  G.  Freer,  The  Grange,  Hollesley,  Suffolk 

Thorne,   Leonard  Temitle,   Ph.D.,    F.I.C.,    2,   Denbigli-ganlens, 

Richmond,  Surrey 
Thorp,  Walter,  H.Sc,  F.I  C,  Analytical  Laboratory,  Limerick 
Thorpe,  Jocclyu  Field,  Pli.D.,  Owens  College,  Manchester 
tllThorpe,    Thomas    Edward,    Prof.,  C.B.,    D.Sc.    (Vict.),    Sc.D. 

(Dubl.),   Ph.D.   (Heid.),   LL.D.   (Glas.),  F.R.S.,    Government 

Laboratory,  Clement's  Inn-passage,  W.C. 
Threlfall,    Richard,    Prof.,     M.A.,     F.R.S.,     30,     George-road 

Edgbaston,  Birmingham 
Thwaite,  B.  H.,  29,  Great  George-street,  Westminster,  S  W. 
Tibbals,  W.  I.,  187,  Canton-avenue,  Detroit,  Mich.,  U.S.A. 
Tichborne,   C.   R.   C,  Ph.D.,    15,   North   Great    Geoige's-street, 

Dublin 
Tickle,  Thomas,  B.Sc.  (Lond.),  F.I.C.,  83,  Queen-street,  Exeter 
Tidy,  Henry  Letheby,  B.A.   (Oxon.),  15,  Adam-street,  Portman- 

square,  W. 
Tighe,  Arthur,  20,  Marl  borough-place,  St.  John's  Wood,  N.W. 
Tilburn,  Charles,  31,   Hardy-street,    South    Yarra,    Melbourne, 

Australia 

IITilden,  William  Augustus,  Prof.,  D.Sc.  (Lond.),  Sc.D.  (Dubl.), 
D.Sc.  (Vict.),  F.R.S.,  F.I.C.,  Royal  College  of  Science,  South 
Kensington,  S.W.  ;  and  The  Oaks,  Northwood,  Middlese.x 

Tilley,  James  W.,  95a,  South wark-street,  S.E. 

Tindall,  Arthur  Lea  Butler,  M.A.,  Dagnall,  Bakewell 

Tingle,  Alfred,  B.Sc.  (Lond.),  Ph.D.  (Penn.),  Imperial  Provincial 

College  of  Shantung,  Chinanfu,  Shantung,  China 
IITiugle,    J.    Bishop,    Prof.,    Ph.D.,    Johns  Hopkins  University, 

Baltimore,  U.S.A. 
Tisdale,  C.  W,  Walker,  University  College,  Reading 
Tocher,  James  Fowler,  F.I.C.,  1,  Chapcl-street,  Peterhead 
Tolson,  Stanley,  5,  Auckland -road,  Doncaster 
Tomlins,  G.  E.,  Government  Laboratoiy,  Clement's  Inn-passage 

Strand,  W.C. 
IITompson,  Frederick  William,  The  Bower,  Limpsfield,  Surrey 
IIToms,  Frederick  Woodland,  F.I.C.,  Official  Analyst,  Jersey 
Tong,  Walter,  '"  HolmJene,"  Pole-lane,  Failsworth,  Manchester 
llTookey,   Charles,  Museum  of  Practical  Geology,  Jermyn-street 

S.W.,  and  The  Portland  Hotel,  Great  Portland-street,  W. 
II Towers,  John  AVilliam,  Victoria-road,  Widnes 
Townsend,  Charles  F.,  1,  Morgan-road,  Bromley,  Kent 

1  t  LougstalV  Medallist,  1881. 
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DaU-  of 
Electiou. 

1903 


1901 
1887 

1900 
1892  i  Trans. 
ISftf) : 
1894 


'I'laiis. 


Tians. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


FELLOWS   OF    THE   CHEJlFCAL   SOCIETY. 


Toyiie,  Francis  Digby,  c/o  Messrs.  Henry  Ash  well  &  Co.,  New 

Basford,  near  Nottingham 
Tozer,  H.  A.,  B.A.,  113,  Stepney  Green,  E. 
IITraphagen,    Dr.    Frank   W.,    Prof.,    Colorado   School  ot   Mines, 

Golden,  Colorado,  U.S.A. 
Traquair,  John,  Glenfield  Starch  Works,  Paisley,  N.B. 
Travers,  Morris  W.,Prof.,D.Sc.,F.R.S.,  University  College, Bristol 
Treharne,  F.  G.,  Wrangbrook,  Llanishen,  near  Cardiff 
Trench,  George,  Toneta,  Heme  Bay,  Kent 
IITrewby,  Herbert,  64,  St.  John-street,  E.C. 
IITriggcr,  Oliver,  Chemical  Dept.,  Koyal  Arsenal,  AVoolwich,  S.E. 
Trimen,    Stephen  H.,    Survey   Dept.,    Public    Works   Ministry, 

Cairo,  Egypt 
Tripp,  E.  H.,  Ph.D.,  The  Modern  School,  Bedford 
Tucker,  S.  A.,  Ph.D.,  Columbia  University,  New  York,  U.S.A. 
Tucker,  Willis  G.,  M.D.,  Medical  College,  Albany,  New  York, 

U.S.A. 
Tuckett,  J.  E.  S.,  M.A.  (Cantab.),  Marlborough  College,  Wilts. 
Tuer,  Arthur  Holt,  Tliornhill,  Wigan,  Lanes. 
Tuniiicliffe,  William  AVright,  B.Sc,  Sunnyside,  Newhall,  Burton- 

on-Trent 
TurabuU,  Andrew,  Ph.D.,  3,  Lord-street,  Liverpool 
Turner,  Arnold,  316,  Entwisle-road,  Rochdale 
Turner,  Arthur,  The  Limes,  Aylesbury 
Turner,    B.    Bernard,    B.Sc,   Ph.D.    (Gcittingon),    Connecticut 

Agricultural  College,  Storrs,  Conn.,  U.S.A. 
Turner,  Basil   W.,    Wood's-chambers,    5,  Moore- street,  Sydney, 

N.S.W. 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,   Duncan,   c/o   Kiinlwrly  Montana  Mining  Co.,  Jiirdine, 

Park  Co.,  Montana,  U.S.A. 
Turner,  J.  S.,  20,  Bury-street,  Bloomsbury,  W.C. 
Turner,  Lyon  Viccars,  Crescent  Lodge,  St.  John's,  S.E. 
llTurncr,  Tlionias,  Prof.,  M.Sc,  A.K.S.M.,  F.LC,  The  University, 

Birmingliam 
Turner,  William  Ernest  Stephen,  M.Sc.  (Birm.),  B.Sc.  (I.ond.), 

52,  Choahirc-road,  Smcthwick,  Birmingham 
Turpin,    George   Sherbrooke,    M.A.    (Caiital).),    D.Sc.    (Loud.), 

High  School,  Nottingluim 
llTustin,  John  Itobort,  F.R.G.S.,  Albion  House,  The  Marina,  Deal 
Tutton,  Alfred  E,  H.,  D.Sc,  F.II.S.,  17,  Bardwoll-road,  O-xford 
Twoedic,  G.  R.,  Erleigli,  Horscliol  Park,  Slough 
Twet'dii!,  TliomuH  Short  ridge,  Trcn.sano.  Annan,  N.B. 
Tyli-r,  E.  A.,  B.A.,  The  drammar  Scliool,  Swanseu 
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Date  of 
Election. 

1876 

1876 

1903 

1885 


Trans. 


1883 
1882 
1894 
1879    Trans. 


iC  1891-5) 
\  1902-04  / 


Trans. 


Typke,  P.  G.  W.,  F.I.C.,  Lawn  House,  New  Maiden,  Surrey 
Tyrer,  Thomas,  Stirling  Chemical  Works,  Abbey-lane,  Stratford,  E. 
Tyrrell,  Dennis,  182,  King-street,  Norwich 
Tyson,  Thomas  B.,  4,  Fernhill-terrace,  New  Quay,  Cornwall 

iUdall,  Thomas  Bertram,  Newcastle-uuder-Lyme,  Staffs. 
Umney,  Charles,  F.I.C.,  50,  Southwark-street,  S.E. 
Umncy,  John  C,  50,  Soiithwark-street,  S.E. 

I  Underbill,  Tliomas  J.,  73,  Pepj's-road,  New  Cross,  S.E. 
Uiiderhill,  William  Wood,  10,  Hartham-road,  Holloway,  N. 

lUnwaHa,  li.  N.,  Medical  Dejit.,  Bhauiiagar,  Kathiawar,  India 

II  Vacher,  Francis. 

Valentin,  Basil  William,  Mes.srs.  Buckley  Bros.,  Brewery, Llanelly, 

8.  Wales 
Van  Laer,  Norbert,  c/o  Messrs.  Truman,  Hanbury,  Buxton  and 

Co.,  Ltd.,  Burton-on-Trent 
Varley,  Harold  F.   F.,  St.  John's  College,  Green-lanes,  Finsbury 

Park,  N. 
Vasey,  S.  A.,  F.LC,  Beechcroft,  Burnt  Ash-lane,  Bromley,  Kent 
Vasey,  Thomas  E.,  P.O.  Box  1149,  Montreal,  Canada 
Vaux,  Cuthbert,  11,  Thornhill-iiark,  Sunderland 
Veley,  Victor  Herbert,  M.A  ,  D.Sc,  F.R.S.,  20,  Bradmore-road, 

Oxford 
Veiling,    F.    ^V.    dc,    B.A.,    High   Grade   Board    School,    The 

Boulevard,  Hull 
Venable,  Frank  P.,  Ph.D.,  Chapel  Hill,  North  Carolina,  U.S.A. 
llVergara,  Vargas  J.  M.,  ApartaUo  No.  237,  Bogota,  Colombia 
Verteuil,  Joseph  de,  Claience-st.,  Port  of  Spain,  Trinidad,  B.W.I. 
Viccajec,  F.  K.,  H.H.  The  Nizam's  Mint,  Hyderabad,  Deccan,  India 
Vinter,  P.  J.,  M.A.,  33,  Lynton-road,  Acton,  W. 
llVoelcker,  Edward  William,  A.R.S.M.,  F.I.C,  22,  Tudor-street, 

Blackfriars,  E.C. 
llVoelcker,    John   Augustus,     M.A.,    Ph.D.,    B.Sc,    F.I.C,    20, 

Upper  Pliillimore-gaidcns,  Kensington,  W. 
llVoss,  Walter  Arthur,  Melrose,  Whitwortli-road,  S.  Norwood,  S.E. 
Viilte,    Hermann  T.,   Ph.D.,   Columbia    University,   New  York 

City,  U.S.A. 

II  Wade,  Frank,  A.R.C.S.,  A.l.C,  44,  Beach  Farm-road,  Sotxthsea 

and  Laboratory,  H.M.  Dockyard,  Portsmouth 
Wade,  John,  D.Sc.  (Lond.),  F.I.C,  7,  Trinity-square,  Southwark; 
S.E.,  and  Guy's  Hospital,  London  Bridge,  S.E. 
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Date  of 
Election. 

1903  ,  Trans, 


1901 
1894 
1902 
1884 

1893 

1888 

1897 
1899 
1897 
1868 
1881 
1898 

1900 
1899' 

1894  '  Trans. 


1S89 
1890 

1890 

1897 


Trans. 


Trans. 


C.  1899-04. 


1865  Trans. 

1888 
1881 

1898 
1879 
1904 

1901 

1884 
1S78 
1H98 
1904 
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"Wadmore,  John  Mello,   B.A.   (Oxon.),   Aldenliam    School,   near 

Elstree,  Herts. 
Wager,  Morton,  B.Sc,  63,  Dark-lane,  Batlcy,  Yorks. 
II  Wagner,  W.  G.,  Glyndliurst,  Ealing  Common,  W. 
Wain,  William  C,  Explosives  Department,  Sydney,  N.S.W. 
Wainwright,   J.  Howard,   Pli.D.,   159,    Front-street,   New  York 

City,  U.S.A. 
Wait,    Charles   E.,    Prof.,  University   of  Tennessee,    Knoxville, 

U.S.A. 
Wait,  Frank  Goodell,   Geological  Survey  Department,   Ottawa, 

Canada 
Waite,  W.  H.,  M.A.,  Park-road,  Halifax 

Walden,  Allan  F.,  M.A.,  37,  High-street,  and  New  College,  Oxford 
Walford,  S.  M.,  Wyncote,  Hatherlow,  Stockport 
II  Walker,  Alexander,  Major-General,  C.S.I.,  R.A. 
II  Walker,  Archibald,  M.A.,  8,  Crown-terrace,  Dowanhill,  Glasgow 
Walker,  Andrew  Jamicson,  Ph.D.,    B.A. ,   Municipal   Technical 

College,  Derby 
Walker,  Augu.stus  John,  1,  Liuton-road,  Hastings 
Walker,  Charles,  c/o  T.  B.  Walker,  Esq.,  School  of  Mines,  Char- 
ters Towers,  Queensland,  Australia 
Walker,    Charles    H.    H.,    M.A.,    Secondary   School,    Oldbury, 

Birmingham 
Walker,  Daniel,  School  of  Mines,  Ballarat,  Victoria,  Australia 
II Walker,  James,  Prof.,  D.Sc,  Ph.D.,  F.R.S.,  8,  Windsor- terrace, 

Dundee 
Walker,  James  Samuel  Hourston,  M.B.,  CM.,  Clinical  Research 

As.sociation,  1,  South wark-street,  S.  E. 
Walker,  James  Wallace,  Prof.,  M.A.,  Ph.D.,  McGill  University, 

Montreal,  Canada 
II  Walker,  John  Francis,  M.A.,  F.I.C.,  45,  Bootham,  York  ;  and 

Sidney  Sussex  College,  Cambridge 
Walker,  J.  T.  Ainslie,  6,  Sehvyn-road,  Upton  Manor,  E. 
Walker,  Robert  William,  Gossefield,  Moss-lane,  Ashton-on- Mersey, 

Manchester 
Walker,  Samuel,  M.A.,  D.Sc,  126,  Gilmore-placo,  Edinburgh 
II  Walker,  Thomas  Hatfield,  Conyer's  House,  Nowcastle-on-Tyne 
VValkcr-Pcile,  Miles,  71,  Dc  Korle-street,  Braainl'ontcin,  Johannes- 
burg, South  Afric'a 
Wallace,  H.  G.,  Blenheim  Club,    12,  St.  Janics's-siiuarc,  S.  W. 
llWallnco,  Robert,  Prof.,  Tiio  University,  Edinburgh 
II  Waller,  Elwyn,  Ph.D.,  7,  Franklin-place,  Morrislown, N.J.,  U.S.A. 
Waller,  H.  F.,  Iron  Mountain,  Keswick,  California,  U.S.A. 
Walling,  licon  Edward,  43,  Union-road,  RotlKirhilhc,  S.E. 
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Date  of 
Election. 


1902 

1883 

1888 

1903 

1899 

1884 

1864 

1895 

1891 

1875 

1863 

Tians. 

/C.1874-6\ 
1  78-82.  1 

V.P. 
I  89-93.  ) 

1871 

1888 

1887 

Tr.ms. 

1895 

1882 

1901 

1894 

1893 

1885 

1887 

1899 

1883 

1876 

1877 

1904 

1897 

1883 

Trans. 

1872 

Trans. 

1878 

Trans. 

Wallis,  Thomas  Edward,  B.Sc.  (Lond.),  A.I.C.,  78,  Essex-road, 

Islington,  N, 
llWalmsley,    K.    Mullineux,    D.Sc,    Northampton   Institute,   St. 

John  Street-road,   Clerkenwell,  E.C,  and  23,    Hilldroi)-road, 

Camden  Town,  N.W. 
Walrond,    Edward   Dalrymple,    B.A.,    North   Eastern    Counties 

School,  Barnard  Castle,  Durliam 
Walsh,  Thomas  Crosbie,   CasiUa  12,   Antofagasta,   Chile,  South 

America 
Walton,    Robert    Hawks,    Flinders,     Martin's-avenue,     Bondi, 

Sydney,   N.S.W. 
llWalton,  Tliomas  Uhick,   B.Sc,  F.  I.C,  Colonial  Sugar  Refining 

Co.,  Sydney,  N.S.W. 
Ward,  George,  F.I.C.,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  G.  J.,  Hallam  Field.s,  Ilkeston 
Ward,  Thomas  Armistoad,  15,  Exchange-street,  Blackburn 
Wardlo,  Sir  Thomas,  F.G.S.,  Leek,  Staffs. 

llWarington,   Robert,   Prof.,   M.A.  (Oxon.),   F.R.S.,  High  Bank, 
Harpenden,  Herts. 

Warner,  George  Joseph,  Halton  Villa,  Widnes 
Warrick,  Frederic  Walmsley,  6,  Nile-street,  City-road,  N. 
Warrington,  Arthur  Walley,  M.Sc. ,  Craven  Lodge,  Rainhill 
Warrington,  T.  C,  29,  Stockwell-street,  Leek,  Staffs. 
Waterfiill,  Charles  J.,  4,  Queen-square,  Bristol 
II Waterhouse,  James,  Major-General,   I.S.C,  Oak  Lodge,  Court- 
road,  Eltham,  Kent 
Waterhouse,  Robert,  7,  Lyme-grove,  Altrincliam,  Cheshire 
Watson,  A.  Forbes,  B.Sc,  Laboratory,  Watling-strect,  Dublin 
"Watson,  Charles,  Dawsholra  Cliemical  Works,  Maryliill,  Glasgow 
II  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 
Watson,  Fred  Sheasby,  B.Sc,  Stoneleigh,  New  Mills,  Derbyshire 
II  Watson,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  W. 
II Watson,  W.  H.,  J. P.,  Steelfield  Hall,  Gosforth,  Cumberland 
Watt,  Alexander,  c/o  Messrs.   Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watt,  Francis  Langston,  Russenden,  Stanley-street,  Epping,  near 

Sydney,  N.S.W. 
Watts,    C.    T.    F.,    B.Sc,    2,    Clauson-villas,    Beckenham-road, 

Beckeuham 
Watts,  The  Hon.  Francis,  D.Sc.  (Birm.),  Government  Laboratory 

for  the  Leeward  Islands,  Antigua,  AV.I. 
II  Watts,  John,  M.A.  (Oxon.),  D.Sc  (Lond.),  Merton College,  Oxford 
Watts,  John  I.,  Fairleigh,  Hartford,  Cheshire 
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Date  of 
Election. 

1888 


Trans. 


1901 
1902 
1883 
1866 
1877 
1904 

1904 

1898 

1901 
1888 

1893 
1891 

1884 

1902 

1890 

1903 


1897 

1888  '  Trans. 

1886 


Trans. 


1897 

1899 
1902 
1898 
1888 

1892 
1893 
1902 

1894 


Trans, 
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Way,  Edward  John,  F. I.C.,  New  Kleinfontein  Co.,  Ltd.,  Benoni, 

Transvaal,  Soutli  Africa 
Wayland,  W.  A.,  12,  Albert-road,  St.  John's,  S.E. 
Webb,  A.  J.,  B.Sc,  21,  Hammelton-road,  Bromley,  Kent 
Webster,  C.  S.  Stanford,  F.I.C.,  Malvern  House,  Redland,  Bristol 
"Webster,  G.  "W.,  31,  Bridgc-street-row,  Chester 
Webster,  William,  50,  The  Park,  Blackheath,  S.E. 
Weiiiberfj,  John,  Rosa  Sugar  Works  and  Distillery,  Rosa  United 

Provinces,  India 
Weiss,  Carl  Friederich  Richard,   M.A.,   Ph.D.    (Bale),  Langdon 

House,  Park-crescent,  Victoria-park,  Manchester 
Weissmiiller,  Edward  Charles,  8,  Stanley  Villas,  Green way-roail, 

Runcorn 
Welch,  G.  E.,  B.Sc,  Grammar  School,  Wakefield 
Welch,   J.    Cuthbert,    Montreal  and  Boston   Copper  Co.,   Ltd., 

Boundary  Falls,  British  Columbia 
Welchman,  Frank  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 
Wellington,   Stephen  N.,    c/o   The   Gas   and  Water   Co.,   Ltd., 

Colombo,  Ceylon 
Wells,  James   S.   C,   Ph.D.,    Columbia  University,   New  York 

City,  U.S.A. 
Wells,    John    W.,    M.D.,    CM.,    Spriiigburn,    Montague-street, 

Blackburn 
Wells,  S.    Russell,   B.Sc,  M.D.  (Lond.),  M.R.C.S.,  M.R.C.P., 

24,  Somerset-street,  Portland-place,  W. 
Welsford,  Giles  Haddon,   Koyal   Gunpowder   Factory,   Waltham 

Abbey,  Essex 
Welsh,  John,  M.R.C.S.,  L.R.C.P.,  43,  Tarvin-road,  Chester 
Werner,  Emil  A.,  F.LC,  5,  Church-avenue,  Rathmines,  Dublin 
Wertheimer,  Julius,  Prof.,  B.A.,  B.Sc,  F.LC,  Merchant  Ven- 
turers' Technical  College,  Bristol 
West,  Charles  Alfred,  A.R.C.S.,   F.LC,  95,  Oakhill-road,  East 

Putney,  S.W. 
West,  George  H.,  B.Sc,  County  School,  Pembroke  Dock 
West,  Joseph,  50,  Poplar-grove,  Fcnton,  Stoke-on-Trent 
We.ston,  F.  E.,  43,  Larkliall-ri.se,  Clajtham,  S.W. 
Wetzel,   Henry  A.,   c/o  Messrs.    Parke,   Davis  k   Co.,   P.O.    Box 

470,  Detroit,  Michigan,  U.S.A. 
Whalloy,  Lawrence  J.  de,  172,  Erlangor-road,  New  Cross,  S.E. 
Whalley,  Sidney,, B.Sc.  (Lond.),  18,  Nevilledalo-terraco,  Durham 
Wlietder,   Edward  J.,  Ph.D.,  79,   Chapel-street,  Albany,  N.  Y., 

U.S.A. 
Wheeler,  H.  L.,  PIi.D.,  The  Shcflioltl  Laboratory,  New  Haven, 

Conn.,  U.S.A. 
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Date  of 

Election. 


1893 
1891 
1899 
1889 
1862 
1897 
1903 
1893 
1885 
1896 
1901 
1889 
1904  Trans. 
Fioc. 


1889 

1896'  Proc. 
1896 
1891 


Trans. 


Trans. 


llWheeler,      William     Ernest,      40,       Gillott-roail,      Eilgbaston, 
Birmingham 
Wheelwright,    E.   W.,    R.A.,   Ph.D.,  F.I.C.,  Greonholme,  Wcst- 
field-road,  Acock's-green,  near  Birmingham 

Whitaker,  Thorp,  BradfordDyors'A-sociation,  Ltd.,  Bradford,  Yorks, 
White,  Artliur  James,  243,  Albert-road,  Jarrow-on-Tyne 
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VI 


Name. 


Dunlop,  Harry  ... 
Dunstan,  Sydney 


Eade,  Sanmel  George 
Evans,  Bernard  Scott 


Ferrier,  John  Grei;{   

Findon,  Frank  Standish 

Finnemore,  Horace  

Forster,  Ernest  Lyle  Carman 


Gall,  John  Beaconsfield  ... 
Gardner,  Charles  Richard 

Gillies,  Albert   

'Glass,  Archibald  Melville 

Goodier,  Herbert  

Gorman,  Henry  Isaac  ...  . 

Green,  Ernest  

Griffiths,  John 

Groves,  Samuel  Ernest 


April  6th,  1905    

February  2nd,  1905., 

Haig,  Sidney  Montague   November  2nd,  1905, 

Hart,  Alfred  

Hawthorne,  John 

Hayman,  Jack  Vernon  Johnson 

Heoly,  Frederick  William  

Henderson,  James  Alexander  Russell 

Hennings,  Carl  Richard  

Henstock,  Herbert 

Hclherington,  Arthur  Lonsdale 

Hisrgins,  John  Michael  :  November  2nd,  1905, 

Hill,  William  Basil 

Ilobsbaum,  Isaac  Berkwood 

Hollins,  Cecil  

Howgate,  James  Henry   .... 


June  14th,  1905  . 
March  2nd,  1905. 


November  16th,  1901. 
February  2nd,  1905  . 


Elected. 


December  7th. 
May  4th. 

February  15th. 
Jlay  4th. 


March  15tb,  1905  ....      ,,       ,, 

April  6th,  1905    ,,       ,, 

April  19th,  1905 June  14th. 


November  2nd,  1905, 
January  18th,  1905  .. 
March  2nd,  1905  .... 
February  2nd,  1905.. 
December  1st,  1904... 
March  2nd,  1905 


March  2nd,  1905 

November  2nd,  1905. 
January  18th,  1905.., 

November  16th,  1904. 

May  17th,  1905  

March  2nd,  1905 


Jack,  Maurice  I'rooks  . 
Jarrard,  William  John. 
Jones,  Bernard  Mouat  . 
Jones,  Edward  Towyn  . 
Jones,  Percy  Walter..., 
Jones,  Tudor  Foulkes  . 


Kay,  Sydney,  A 

Killby,  I/conard  Gibbs. 


April  6th,  1905. 

Novcmlior  2nd,  1905. 

May  17lh,  1905    

December  14tli,  1901. 
November  2nd,  1905. 
January  18th,  1905.. 
November  16th,  1904. 

March  2ud,  1905 


Law,  Hoi bert  Drake 

Iiccch,  Herbert  Louis  

I<«(;k,  William  Henry  

Ij«:wiM,  KrncHt  I.sauc  

Lihlcr,  JoHcph 

Lloyd,  (icorgi-  Moss 

Lm-a»t,  Kdwaid  Willi.un  I  January  18lli,  1905.. 

l-iick,  Alfred  Courlrnay  Docomiier  14tli,  1904 

Lyon,  Kmlolph Novombor  2nd,  1905 


Juno  1st,  1905. 
Decemlmr  14Ui,  1904. 

April  «lli,  1905 

March  l!iid.  1905 

January  ISlii,  1905... 
Dcix-mbiT  l.st,  1904  . 


December  7th. 
February  15th. 
May  4th. 

>>       )« 

February  15th. 
May  4  th. 


December  7th. 

j>  >  > 

May  4th. 
December  7th. 
February  15th. 


Juno  14th. 
May  4th. 
December  7th. 


May  4  th. 

December  7tli. 
.luno  14tli. 
February  15th. 
December  7tli. 
February  15tli. 


May  4  th. 


December  7th. 
February  15th. 
May  4tli. 

>»       »> 
February  IClh. 


Docember  7th. 


VII 


Name. 


Proposed. 


November  2nd,  1905 
February  2n'd,  1905 


McCleary,  William  

MacKechnie,  Kobert  Drysdale    

Maguire,  Peter  

Marie,  Ernest  Robert    

Martin,  Francis  Grimshaw    April  6tb,  1905 

Martin,  Harry    November  2nd,  1905. 

Mason,  Arthur  Walter May  17th.  1905  

Maughan,  Re^'inald  Bruce  March  15tb,  1905 

Meldrnm,  Andrew  Norman |  December  14th,  190-1. 

Micklewrif^ht,  Harry  George  Fletcher  ,.  November  2n(l,  1905.. 

Millen,  John  Dunlop    November  16th,  1905. 

Mills,  William  Sloau  j  November  16th,  1904. 

Modi,  Edalji  Manekji  ;  November  2nd,  1905.. 

Moore,  Charles  Watson  December  14th,  1904. 

Morris,  Eric  Haydn- ;  June  14th,  1905  

Morris,  Edwin    i  March  15th,  1905 

Mortimer,  Alfred April  6th,  1905    

Motion,  John 1  November  2nd,  1905. 

Neville,  Henry  Allen  Dugdale ,,  ,,         ,, 


Elected. 

December  7th. 
May  4th. 


December  7th. 
June  14th. 
May  4th. 
February  15th. 
December  7th. 

}t  >  f 

February  16th. 
Dei-ember  7th. 
February  15th. 
December  7th. 
May  4th. 

»i       f  * 
December  7th. 


O'Farrelly,  Alfons March  2nd,  1905 May  4th. 


Penn,  Francis  Richard November  2nd,  1905.1 

Peimycuick,  Thomas  i  December  Ist,  li^04  .. 

Perkins,  Hugh  Donald j  November  2nd,  1905.. 

Perrott,  Bert  1   December  1st,  1904.  .. 

Phipson,  Percy  Barker November  2nd,  1905.. 

Pooler,  Frederick  John  ,,  ,,       ,. 

Pyman,  Frank  Lee    January  18tb,  1905... 

Quant,  Ernest  !  December  14th,  1904. 

Ratcliffe,  William  Henry i  December  1st,  1904.. 

Richards,  Frederick  George I         ,,  ,,         ,, 

Kigby,  Thomas j  June  Ist,  1905 

Rogers,  Harold  Rudolph i   December  1st,  1904  .. 

Ross,  Frederick  Wilson  Montrose  j   May  17th,  1905   

Rowland,  James  Frederick  Fothergill   ...j  November  2nd,  1905. 

Rowley,  Henry '  November  16lh,  1905 

Royle,  Harold  Marmion  November  2nd,  1905. 

Rustou,  Arthur  Gough  June  1st,  1905    


Sarginson,  William  

Schnurmann,  Harry  Nestor-    . 

Scholefield,  Fred    

Scott,  John  Irwin 

Schroder,  Harold  

Seaton,  William  Dunham   

Setterington,  Douglas  Temple 

Shedden,  Frank 

Shepherd,  Charles  Stuart  

Simmons,  William  Herbert 

Speight,  William  Ewart  

Spencer,  Arthur  Gordon  

Steger,  James  

Stennitt,  Sydney  Dockeray 


March  2nd,  1905 

November  2nd,  1905. 
January  18th,  1905... 

November  16th,  1904. 
January  ISth,  1905... 
November  2nd,  1905. 
March  15th,  1905 
Februarv2nd,  1905... 
January  18th,  1905... 
Febrnarv  2nd.  1905... 

March  15th,  1905 

May  17th,  1905    

April  6th,  1905    


December  7ih. 
February  15th. 
December  7lh. 
February  15th. 
December  7th. 

February  15th. 


December  7  th. 
February  15th. 
June  14th. 
December  7th. 


M.iy  4th. 
December  7th. 
February  15th. 


December  7th. 
May  4th. 

» >       II 
February  15th. 
May  4lh. 

June  14th. 
May  4th. 

h  2 


VIII 


Name. 


Stevens,  Edmund  Henry. 
Stevens,  Harold  Blythen. 
Swann,  Robert  Reed  


Taylor,  John  William  , 

Thomas,  George  Devenish 

Tillot,  John  Booty    

Titherley,  Arthur  Walsh   , 

Troye,  Gustav  Arthur 

Tuck,  William  Bradshaw  . 
Tutin,  Frank 


April  6th,  1905  .. 
March  2nd,  1905. 


Elected. 


Wall,  Francis  Henry  

Walpole,  George  Stanley 

Want,  William  Phillip  

Weiskopf,  Eric  H 

Wheeler,  Ernest    

White,  John  Ledger 

White,  .John  William  

Wigginton,  John  Henry  Becker. 

Wilkinson,  John  Wells   

Williams,  Alan  Herbert 

Williams,  Gerard  William  

Wren,  William  James 


February  15th,  1905.. 
March  15th,  1905  ... 
November  2nd,  1905. 
February  2nd,  1905  .. 
December  14th,  1904. 

May  17th,  1905  

November  2nd,  1905. 

April  6th,  1905 

November  2ud,  1905. 
December  14th,  1904 
January  18th,  1905... 
November  16th,  1904. 
November  2ud,  1905. 

May  17th,  1905  

November  16th,  1904 
December  14th,  1904. 

November  2nd,  1905  . 
May  17th,  1905  


May  4th. 


December  7  th. 
May  4lh. 
February  loth. 
June  14tli. 
December  7th. 

May  4  th, 
December  7th. 
February  15th. 


December  7th. 
June  14th. 
February  15th. 


December  7th. 
June  14th. 


IX 


FELLOWS  DECEASED,  1905. 


Name. 
Ackroy d ,  William 

Elected. 
June  17th,  1897    

Died. 

May  9th.  1905. 
January  25th,  190r). 
January  7th,  1905. 
September  25tli,  1905. 
June  3rd,  1905. 

IJlades,  Oharle.s  Mountain    

March  5th,  1885  

Hnif^a,  John  Franci.s    

March  17th,  1881 

liucktoii,  Cieorge  IJiwdler    

March  1st,  1852    

Bullock,  Jolin  Lloyd 

December  20th,  1842    ... 
March  19th,  ]8t9 

lUirnartI,  Charles  Frederick 

November  10th,  1905 

Calvert,  Jonathan  Ilindle    

Cai|)eiiter,  Henry  Sanders  

*Cleve,  Per  Theodor  

December  2l8t,  1871 

May  6th,  1875  

February  1st,  1883 

December  17th,  1863    ... 
March  4th,  1886    

June  16th,  1905. 
September  23rd,  1904. 
June  1 8th,  1905. 

Duncan,  James  

August  r2th,  1905. 

Ehvorthy,  Herbert  Samuel  

Epps,  James   

November  8tb,  1905. 

December  3rd,  1885 

December  5th,  1895      ... 
May  15th,  1873 

February  20th,  1905. 
August  20th,  1905. 
October  3lst,  1905. 

Graham,  Edward  

Greenwood,  Willitm  Henry  .... 
Harrold,  Frederick  William  .... 

Mercer,  Francis  Montier 

Prasad,  Mata 

Prescott,  Albert  Benjamin 

Rickard,  William  Thompson  ... 
Iloose,  llobson    

February  19th,  1891 

December  18th,  1884    ... 

December  3rd,  1903 

March  2nd,  1876  

February  3rd,  1845  

April  15th,  1886    

December  7th,  1893 

February  21st,  1884 

February  19th,  1863 

March  20th,  1862 

December  17tb,  1885    ... 
June  4th,  1874  

November  26ih,  1905. 
January  7th,  1905. 
December  15th,  1904. 
February  25th,  1905. 
March  28th,  1905. 
February  12th,  1905. 
August  28tli,  1903. 

Sha[)ley,  Frederick    

Sutton,  Charles  William 

May  14th,  1904. 

May  1st,  1905. 
January  26th,  1905. 
December  12th,  1905. 
1  April  18th,  1905. 

Tichborne,      Charles      Richard 
Clarke   

White,  Leedham   

Will,  William  Watson 

Yates,  Robert 

Honorary  and  Foreign  Member. 


TITLES    OF   PAPP:RS    COMMUNICATED   TO   THE   SOCIETY 
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6. 


8. 
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I       Page 

ill  Pro- 
I   ceedings. 


By 

By 


January  \^th. 

Nitrogen  halogen  derivatives  of  the  sulphonamides 
Frederif'k  Daniel  Chattaway    

Electrolytic  oxidation  of  the  aliphatic  aldehydes. 
Herbert  Drake  Law 

The  diazo-derivatives  of  the  benzeuesiiiphonylphenylene- 
diamines.  By  Gilbert  Thomas  Morgan  and  Frances 
Mary  Gore  Micklethwait 

The  molecular  condition  in  solution  of  ferrous  potassium 
oxalate.  By  Samuel  Edwaid  Sheppard  and  Charles 
Edward  K enneth  M ees 

A  further  analogy  between  the  asymmetric  nitrogen  and 
carbon  atoms.     By  Humphrey  Owen  Jones 

The  formation  of  magnesia  from  magnesium  carbonate 
by  heat  and  the  ellect  of  temperature  on  the  properties 
of  the  product.     By  William  Carrick  Anderson  

Transformations  of  derivatives  of  s-tribromodiazobenzcno. 
By  Kennedy  Joseph  Previtd  Orton 

The  addition  of  sodium  hydrogen  sulphite  to  ketonic 
compounds.     By  Alfred  Walter  Stewart  

The  reduction  products  of  anisic  acid.  By  John  Scott 
Lumsdeu 

10.  The  ))hysical  properties  of  heptoic,  hexahydrobenzoic, 

and  benzoic  acids  and  their  derivatives.  By  John 
Scott  Lumsden    

11.  The  influence  of  solvents  on  the  rotation  of  ojitically 

active  compounds.  Part  VII.  Solution-volume  and 
rotation  of  menthol  and  nienthyl  tartrates.  By 
Tliomas  Stewart  Patterson  and  Frances  Taylor 


Febj-uary  2nd. 

12.  Camphorylcarbiniide.     By  Martin  Onslow  Forsler  and 

Hans  Kdnard  Fierz    ...  

13.  Configuration  of  {'wnitrosocamphor  and  its  unstable 

uioiiincation.     By  Martin  Onslow  Forstor 

14.  The  delcrinination  of  molecular  weight  by  lowering  of 

vripour  muHsurc.      By  Edgar  Philip  Pcnnan  

Ifi.  Noteon/SNil  ethcnyiiliatiiinonaplilhalcno.    By  Raphael 
M<'l<l()la  and  Joseph  ileiiry  Lane    


10 
10 

11 
12 
13 
14 

14 
16 


21 
22 
23 
24 


Trans- 
aotioiis. 


xt 


Felrruary  I5th. 

IG.  Nitrogen  lialoj^tn  derivatives  of  the  aliphatic  diamines. 
15y  Frederick  Daniel  Chattaway 

17.  The   nitration    of  substitntctl   azophenols.     By   John 

Theodore  Hewitt  and  Herbert  Victor  Mitchell 

18.  The  estimation  of  sacchariu.     By  Charles  Proctor  

19.  The    analysis    of    .samples    of   milk    referred   to   the 

Government  Laboratory  in  connection  with  the  Sale 
of  Food  and  Drugs  Acts.  By  Thomas  Edward 
Thori>e 

20.  The  condensation  of  anilinodiacetic  esters  in  presence  of 

sodium  ethoxide.    By  Alfred  Theophilus  de  Mouilpied 

21.  The  basic  properties  of  oxygen  at  low  temperatures  : 

additive  compounds  of  the  halogens  with  organic 
substances  containing  oxygen.    By  Douglas  Mcintosh 

22.  Organic  derivatives  of  .silicon.     By   Frederic  Stanley 

I'^ippiug  

23.  Photographic  radiation  of  some  mercury  compounds. 

By  Robert  de  Jersey  Fleming  Struthers  and  James 
Ernest  Marsh 


March  2nd. 

24.  The  relation  between  natural  and  synthetical  glyceryl 

])hosphoric  acids.  By  Frederick  Belding  Power  and 
Frank  Tutin 

25.  The   transmutation    of   geometrical    isomerides.      By 

Alfred  Walter  Stewart 

26.  Linin.     By  James  Stuart  Hills  and  William  Palmer 

Wynne 

27.  The  constitution   of  phenylmethylacridol.     By  James 

Johnston  Dobbie  and  Charles  Kenneth  Tinkler   

28.  The  ultra-violet  absorption  spectra  of  certain  diazo-com- 

pounds  in  relation  to  their  constitution.  By  James 
Johnston  Dobbie  and  Charles  Kenneth  Tinkler   

29.  The  latent  heat  of  evaporation  of  benzene  and  some  other 

comiwunds.     By  James  Campbell  Brown 

30.  The  reduction  of  isophthiilic  acid.     By  William  Henry 

Perkin,  jun.,  and  Samuel  Shrowdcr  Pickles 

31.  The  inttuence  of  temperature  on  the  interaction  between 

acetylthiocyanate  and  certain  bases.  Tliiocarbamides, 
including  carboxy-aromatic  groups.  By  the  late 
Kobert  Elliott  Doran  (compiled  by  Augustus  Edward 
Dixon) 

32.  The  influence  of  solvents  on  the  rotation  of  optically 

active  compounds.  Part  Vlll.  Ethyl  tartrate  in 
chloroform.     By  Thomas  Stewart  Patterson 

33.  A   further  note  on  the  addition   of  sodium   hydrogen 

sulphite  to  ketonic  compounds.  By  Alfred  Walter 
Stewart    
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269 
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293 

77 

331 

78 

313 

XII 


34. 


35. 


Action  of  hydrogen  peroxide  on  carbohydrates  in  the 
presence  of  ferrous  sulphate.  Part  V.  By  Robert 
Selby  Morrell  and  Albert  Ernest  Bellars  

Studies  in  chloriuation.  The  chlorination  of  the  isomeric 
chloronitrobenzenes.  By  Julius  Berend  Cohen  and 
Hugh  Garner  Bennett  


March  15th. 

36.  The  velocity  of  oxinie  formation  in  certain  ketones.     By 

Alfred  Walter  Stewart  

37.  The  ultra-violet  absorption  spectra  of  certain  enol-keto- 

tautomerides.     Part  II.     By  Edward  Charles  Cyril 
Balyand  Cecil  Henry  Desch 

38.  Esteriftcation  constants  of  substituted  acrylic  acids.    By 

John  Joseph  Sud borough  and  David  James  Roberts... 

39.  o-Chlorocinuamic  acids.     By  John  Joseph  Sudborough 

and  Thomas  Campbell  James 

40.  Diortlio-.substituted     benzoic    acid.     Part     VI.     Con- 

version  of    methyl  into   ethyl   esters.       By    John 
Joseph  Sudborough  and  Thomas  Huws  Davies 

41.  Simple  method  for  the  estimation  of  acetyl  groups.     By 

John  Joseph  Sudborough  and  Walter  Thomas ,. 

42.  Gyuocardin,     a     new     cyanogenetic     glucoside        By 

Frederic  Belding  Power  and  Frederic  Herbert  Lees... 

43.  Catechin  and  acacatechin.     Supplementary  note.     By 

Arthur  George  Perkin 

44.  The  action  of  ethyl  dibromopropanetetracarboxylate  on 

the  disodium  derivative  of  ethyl  propanotetracarboxyl- 
ate.     A  correction.      By  William  Henry  Perkin,  jun. 

45.  Glutaconic  acid  and  the  conversion  of  glataric  aciil  into 

trimethylenedicarboxylic  acid.     By  William  Henry 
Perkin,  jnn.,  and  George  Tattcr.sall    

46.  The  transforniitioDs  of  highly  substituted  nitroamino- 

bonzencs.     By    Kennedy  Joseph  Previtd  Orton  and 
Alice  Ktnily  Smith    

47.  An  asymmetric  synthesis  of  quadrivalent  .sulphur.     By 

Samuel  Smiles 

48.  The  action  of  o-halogen  ketones   on  alkyl  sulphides. 

By  Samuel  Smiles 

49.  Piiienu    Vtfonitrosocyanide    and     its    derivatives.      By 

William  Augustus  Tilden  and  Harry  Burrows 

50.  Some   interactions  of  metallic   cyanides  with   organic 

ba.ses.     By  Robert  do  Jersey  Fleming  Strnthers  


April  6lh, 

51.  The  kiiictic.<  of  chemical  changes  which  are  reverhihle. 

The    deeompoHition    of   «.v-diinethyl(arl)amido.     By 
(JhnrleH  Kdward  Faw.sitt    

52.  A  new  forinatjiin  of  aeetyliainphor.     By  Martin  Onslow 

KnrHliT  and  Hilda  Mary  Judd 
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494 
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XIII 


53. 
54. 
55, 
56. 
57. 

58. 

59. 
(JO. 

61. 

62. 

63. 
64. 
65. 

66. 
67. 
68. 


Preparation  and  properties  of  1:4:  5-trimethylgly- 
oxaline.     By  Hooper  Albert  Dickinson  Jowett    

Bromomethyl  heptyl  ketone.  By  Hooper  Albert 
Dickiusoii  Jowett  

Linionene  nitrosocyanides  and  their  derivative.s.  By 
Frederick  Peacock  Leach 

The  action  of  carbon  monoxide  on  ammonia.  By 
Herbert  Jackson  and  Dudley  Northall- Laurie  

The  action  of  acetylene  on  a(|ueous  and  hydrochloric  i 
acid    solutions    of    mercuric    chloride.     By    John 
Samuel  Strafford  Brame    

The  basic  properties  of  oxygen  at  low  temperatures. 
Additive  compounds  of  the  halogens  with  organic 
substances  containing  oxygen.  By  Douglas 
Mcintosh 

Note  on  the  interaction  of  metallic  cyanides  and  organic 
halides.     By  Nevil  Vincent  Sidgwick    ...  

The  chemical  dynamics  of  the  reactions  between  sodium 
thiosulphate  and  organic  halogen  compounds.  Part 
II.  Halogen  substituted  acetates.  By  Arthur- 
Slator 

The  tautomerism  of  acetyl  thiocyanate.  By  Augustus 
Edward  Dixon  and  John  Hawthorne 

A  method  of  determining  the  specific  gravity  of  soluble 
salts  by  displacement  in  their  own  mother  liquor, 
and  its  ajiplication  in  the  case  of  the  alkali  halides. 
By  Jolm  Young  Buchanan  

The  combination  of  mercaptans  with  unsaturated 
ketonic  compounds.     By  Siegfried  Kuhemann 

The  existence  of  a  carbide  of  magnesium.  By  J. 
Trengove  Nance 

Isomeric  salts  of  the  type  NR,R.jHs.  A  correction. 
Isomeric  forms  of  rf-bromo-  and  rf-chloro-camphor 
sulplionic  acids.     By  Frederic  Stanley  Kipping  

Isomerism  of  o-bromo-  and  a-chloro-cainphor.  By 
Frederic  Stanley  Kipping 

Z-Phenylethylamine.  By  Frederic  Stanley  Kipping 
and  Albert  Edward  Hunter 

The  influence  of  the  hydroxyl  and  alkoxyl  groups  on 
the  velocity  of  saponification.  Part  I.  By 
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isodynamic  liydrazones.  (1)  Camphorquinone- 
phenylhydrazonc,  (2)  acetaldehydephenylhydrazone. 
By  William  Robertson  ...  

107.  The   design   of    gas-regulators   for   thermostats.      By 
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Field  Crosland    
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145.  The  rtdation  of  ]>osition  isomerism  to  optical  activity. 
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amide.  By  Arthur  Walsh  Titherley  and  William 
Longton  H  icks   

148.  Preparation  of  benzeueazocoumarin  ;  its  bearing  on  the 
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197.  Optically  active  reduced  naphthoic  acids.'   Part   I. 

Dextro-A*<"'^^*-dihydro-l-naphthoicacid.     By  Robert  • 
Howson  Pickard  and  Allen  Neville    j       257 

198.  Ilydriziiio-halides    derived    from     oxalic    acid.     By 

DoiigIa.s  Anderson  Bowack  and  Arthur  Lapworth   ...         257 

199.  The  action  of  nitrof^cn  sulphide  on  orjjanio  substances.  I 

Part  HI.     By  Oliver  Charles  Minty  Davis    [       258 

200.  The  action  of  nitrogen  sulphide  on  organic  substances.  : 

Part  IV.     By  Francis  Ernest  Francis \       258 

201.  Tetrazoline.     Part  III.     By  Siegfried  Ruheniann  and 

Richard  William  Merriman 258 
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202.  The  constitution  of  nitrites.     Part  I.     Two  varieties  of 

silver  nitrite.  By  Prafulla  Chandra  Riiy  and  AtuI 
Chandra  Ganguli    278 

203.  The  products  of  heating  silver  nitrite.     By  Edward 

Divers 281 

204.  A  contribution  to  the  cheniLstry  of  benzoic  sulphinide 

By  Frederick  Daniel  Chattaway i       284 

205.  The   action   of    heat   on    o-hydroxycarboxylic  acids. 

Part  II.  o-Hydroxyniargaric acid,  o-liydrox\  palmitic 
acid,  o-hydroxyj)entadecylic  acid,  and  a-hydroxy- 
myristic  acid.     By  Henry  Rondel  Le  Sueur 285 
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208.  Ethyl  piperonylacetate.     By  William  Henry  Perkin, 

jun.,  and  Robert  Robinson  287 
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LIBKARY  RULES. 


1.  The  Library  is  open  for  consultation,  and  for  the  issue  and 
return  of  books,  daily  from  10  a.m.  to  6  p.m.  (Saturdays  10  a.m. 
to  2  p.m.) ;  and  in  the  evenings  of  those  days  on  which  the 
Chemical  Society  meets. 

2.  Fellows  are  not  allowed  to  have  on  loan  more  than  six 
volumes  at  a  time,  without  special  permission  fi'om  the  Librarian. 

3.  All  Journals,  Dictionaries,  and  Pamphlets  of  which  there 
are  not  duplicate  copies,  and  certain  early  Chemical  and  other 
Books  distinguished  in  the  Library  Catalogue  by  a  star,  belong 
to  the  Reference  Library,  and  are  not  for  general  circulation. 
Fellows  desiring  to  borrow  books  from  the  Reference  Library  must 
make  a  special  application  in  writing  to  the  Librarian,  undertaking 
to  bear  all  risks  of  transit,  ttc,  and  to  return  the  volumes  within 
one  month  ;  the  Librarian  may  then,  at  his  discretion,  issue  sucli 
books.  This  regulation  does  not  apply,  however,  to  volumes  of 
Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  A  book  may  not  be  taken  out  of  the  Library  until  one  month 
iifter  it  has  been  received. 

5.  Books  must  not  be  removed  from  the  Library  until  a 
voucher  for  them  has  been  signed  and  delivered  to  the  Librarian. 

6.  JJook.s  are  issued  either  to  the  Fellow  desiring  the  hun,  or 
to  a  person  bringing  a  written  order  from  him.  In  either  case  a 
receipt  must  bo  given  on  the  form  provided.  VVlion  a  Kellow  desires 
a  book  or  books  to  be  sent  to  him,  he  must  send  to  the  Librarian 
a  written  order,  and  pay  the  whole  cost  of  carriage.  All  books 
borrowed  by  Follows  shall  be  at  the  risk  of  the  borrower  from  tho 
moment  thoy  are  issued  or  despatched  by  the  Librarian,  and  until 
they  are  returned  to  him. 

7.  h(K)kK  may  not  be  sonl.  out  of  tho  United  Kingdom, 


8.  Books  which  have  been  bespoken  shall  circulate  in  the  order 
of  application. 

9.  Fellows  shall  be  at  liberty  to  retain  a  book  one  calendar 
month,  unless,  at  the  expiration  of  a  fortnight,  notice  is  received 
that  the  book  is  required  by  another  Fellow,  in  which  case  it  must 
be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  week. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  OlHcer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  be 
given  to  him,  and  a  record  of  the  return  duly  made. 

11.  In  the  case  of  Fellows  returning  books  by  messenger  or 
public  conveyance,  the  voucher  shall  be  returned  by  the  Librarian 
through  the  post. 

12.  Fellows  retaining  books  longer  than  the  time  specified,  or 
neglecting  to  return  them  when  demanded,  shall  forfeit  the  right  to 
borrow  books  from  the  Library  until  the  volume  or  volumes  bo 
returned. 

13.  Fellows  to  whom  books  have  been  issued  shall  be  held 
responsible  for  their  preservation  from  injury ;  and  if  any  book 
when  returned  is  found  to  have  been  damaged,  the  Council  may 
order  that  it  be  repaired  or  replaced  at  the  expense  of  the  borrower. 
In  the  event  of  any  book  being  lost,  or  being  detained  after  appli- 
cation has  been  made  for  its  retura,  the  Council  may  replace,  at 
the  cost  of  the  borrower,  the  volume  or  volumes  so  lost  or  detained. 
This  rule  shall  also  apply  to  single  parts  of  current  periodicals. 

14.  For  the  purpose  of  revision  and  cleaning,  the  Library  shall 
bo  closed  for  a  fortnight  in  August  of  each  year ;  before  which 
time  all  books  must  be  returned,  unless  special  permission  has  been 
previously  obtained  from  the  Librarian.  In  the  event  of  any  book 
not  being  returned  on  such  occasion,  the  Council  may  replace  it 
at  the  cost  of  the  borrower. 

15.  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  the  Library,  except  upon  a  written  introduction 
from  a  Fellow,  with  whom  rests  the  responsibility  for  all  books 
consultetl  by  the  person  introduced.  Such  introduction  shall  be 
valid  for  one  occasion  only. 
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Abegg,  R.     See  Guldberg,  C.  M. 

See  Handbuch  der  anorganisehen  Chemie. 

Allen,  Alfred  H.  Commercial  organic  analysis.  A  treatise  on  the 
properties,  proximate  analytical  examination,  and  modes  of  assaying 
the  various  organic  chemicals  and  products  employed  in  the  arts, 
manufactures,  medicine,  cfec,  with  concise  methods  for  the  detection  and 
determination  of  their  impux'ities,  adulterants,  and  products  of  de- 
composition. 3rd  edition.  Vol.  1.  With  revisions  and  addenda  by 
the  author  and  Henry  Leffmann.  Introduction,  alcohols,  neutral 
alcoholic  derivatives,  sugars,  starch  and  its  isomers,  vegetable  acids, 
<tc.  Vol.  2.  With  revisions  and  addenda  by  the  author  and  Henry 
Leffmann.  Part  1.  Fixed  oils,  fats,  waxes,  glycerol,  nitroglycerin, 
and  nitroglycerin  explosives.  Part  2.  Hydrocarbons,  petroleum  and 
coal-tar  products,  asphalt,  phenols  and  creosotes.  Vol.  3,  Revised  and 
edited  by  J.  Merritt  Matthews.  Pai-t  1.  Tannins,  dyes  and  colouring 
matters,  writing  inks.  pp.  xii  +  557,  x  +  387,  viii  -H  330,  xii  +  589.  ill. 
London  (printed  in  America)  1898 — 1991. 

Allen,  E.  T.     See  Day,  Arthur  L. 

Alsina,  Fernando.  Nouvelles  orientations  scientifiques.  Ouvrago 
traduit  du  Catalan  pir  J.  Pin  y  Soler.     pp.  165.     ill.     Paris  1905. 

Alwood,  William  B.,  Davidson,  R.  J.,  and  Moncure,  W.  A.  P. 
The  chemical  composition  of  apples  and  cider.  (U.  S.  Dopt.  of  Agric, 
Bureau  of  Chemistry,  Bulletin  No.  88.)     Washington  19t)4. 

Ampdre,  Andnl  Marie.     <.%«  Avogadro,  Amedeo. 

AndrowH,  Herl)ert.     See  Beck,  Conrad. 

Anschiitz,  R.     See  Richter,  V.  von. 

Ash,  Charles  S.     See  Twight,  E.  H. 

Attwood,  Cieorge.  Plant  for  tho  handling  and  treatment  of  ores  at 
the  Kilvor  Cup  and  Nettie  L.  Minos,  JJritish  Columbia.  (From  the 
Minut««  of  Proc.  Inst,  of  Civil  Engineers,  169,  1904—1905.) 
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Avogadro,  Amedt^o,  und  Ampoi'e,  Andre  Marie.  Die  Grundlagon  der 
Molekulartheorie.  Al)handlungen  von  A.  Avogadro  und  A.  M.  Ampere, 
1811  und  1814.    (Ostwald's  Klasslker,  No.  8.)     Leipzig  1889. 

JBagshaw,  Walter.  Elementary  photo-micrography,  pp.  68.  ill. 
London  1902. 

Baker,  Julian  L.  The  brewing  industry,  pp.  xii  +  178.  ill.  Jjondon 
1905. 

Baly,  E.  C.  C.    Spectroscopy,     ill.     pp.  xi  +  568.      London  1905. 

JJarnet  book  of  photography.  A  collection  of  practical  articles, 
pp.  287.  ill.     London  1903. 

Bartz,  W.     See  Claassen,  H. 

Baume,  Antoine.  Chymie  experimentale  et  raisonnoo.  .3  volumes, 
pp.  clx  +  482,  671,  704.     ill.     Paris  1773. 

Baumhauer,  H.  Die  neuere  Entwickelung  der  Kristallographie. 
pp.  viii+184,     Braunschweig  1905. 

Becher,  Johann  Joachim.  Chymischer  Rosen-Garten,  saint  einer 
Vorrede  und  kurtz-gefassteu  Lebeus-Beschreibung  Herrn  D.  Beehers 
von   Friederich   lloth-Scholtzen.     pp.  96.     Nuremberg    1717. 

Beck,  Conrad,  and  Andrews,  Herbert.  Photographic  lenses.  5th 
edition,  pp.  270.    ill.     London  [1903]. 

l^ecker,  George  F.,  and  Day,  Arthur  L.  An  interesting  pseudo- 
solid.     (Fi'om  the  yVoc.  Washingtoii  Acad,  of  Sci.,  7,  1905.) 

The   linear   force    of    growing   crystals.     (From    the    Proc. 

Washing  Ion  Acad,  of  ScL,  7,  1905.) 

Bell,  A.  H.     See  Russell,  J.  B. 

Berthelot,  Marcellin  Pierre  Eug6ne.  Traitd  pratique  de  calorimetrie 
chimique.     Deuxieme  edition,     pp.  xiii  +  317.     ill.     Paris  1905. 

Bloxam,  W.  Popplewell,  and  Leake,  H.  M.,  with  the  assistance  of 
II.  S.  Finlow.  An  account  of  the  research  work  in  indigo,  carried  out 
at  Dalsingh  Serai  Research  Station  (under  subsidy  of  the  Government 
of  Bengal)  from  1903  to  March  1904.  pp.  45-Hlxxxix,  Calcutta 
i905. 

Blyth,  Alexander  Wynter,  and  Blyth,  Meredith  Wynter.  Foods  : 
their  composition  and  analysis.  With  an  introductory  essay  on  the 
history  of  adulteration.  5th  edition,  pp.  xxv-l-616.  ill.  London 
1903. 

Blyth,  Meredith  Wynter.     See  Blyth,  A.  W. 

Board  of  Agriculture.  Report  on  the  results  of  investigations  into 
Cheddar  cheese-making,  carried  out  on  behalf  of  the  Bath  and  West 
and  Southern  Counties  Society  in  the  years  1891 — 98,  by  F.  J.  Lloyd, 
pp.  251.     ill.     London  1899. 

Report   on   the   results  of  investigations   into  cider- making, 

carried  out  on  behalf  of  the  Bath  and  West  and  Southern  Counties 
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Society  in  the  years  1893—1902,  by  F.  J.  Lloyd,     pp.  xii  +  145.     ill. 
London  1903. 

Bodenstein,  Max.     See  Bunsen,  Robert. 

Bornstein,  Richard.     See  Landolt,  Hans  Hoinrich. 

Bolas,  Thomas.     See  Wall,  E.  J. 

Boudouard,  O.     See  Le  Chatelier,  H. 

Bradley,  W.  P.,  Browne,  A.  W.,  and  Hale,  C.  F.  Effect  of 
mechanical  vibration  upon  carbon  dioxide  near  the  critical  tempera- 
ture.    (From  the  Fhysical  Remew,  19,  1904.) 

Bredig,  Georg.     See  Hoff,  J.  H.  van't. 

British  Museum.  Mineral  Department.  An  introduction  to  the  study 
of  meteorite.s.  With  a  list  of  the  meteorites  represented  in  the  collec- 
tion of  Ja-mary  1st,  1904.     By  L.  Fletcher,     pp.  109.     London  1904. 

Bronn,  J.  Verfliissigtes  Ammoniak  als  Liisungsmittel.  Materialien 
Uber  die  chemischen  Eigenschaften  des  verfliissigten  Ammoniakgases. 
pp.  252.     Bdrlin  1905. 

Brough,  Bennett  H.     See  Foster,  Sir  Clement  Le  Neve. 

Brown,  Adrian  J.  Laboratory  studies  for  brewing  students.  A 
.systematic  course  of  practical  work  in  the  scientific  principles  under- 
lying the  processes  of  malting  and  brewing,  pp.  xviii-t-193.  ill. 
London  1904. 

Browne,  A.  W.     See  Bradley,  W.  P. 

Bunsen,  Robert.  Gesanimelte  Abhandlungen.  Im  Auftrage  der 
Deutschen  Bunsen-Gesellschaft  liir  angewandte  physikalisclie  Chemie, 
herausgegeben  von  Wilhelm  Ostwald  und  Max  Bodenstein.  3  Biinde. 
pp.  cxxvi-H536,  660,  637.     ill.  Leipzig  1904. 

Burgess,  G.  K.     See  Le  Chatelier,  H. 

See  Waidner,  C.  W. 

Burton,  W.  K.  Practical  guide  to  photographic  and  photo- 
mechanical printing.  Second  edition,  pp.  xvii-h415.  ill.  London  1892. 

Butterfield,  W.  J.  Atkinson.  The  chemistry  of  gas  manufacture. 
A  })ractical  handbook  on  the  })roduction,  purification,  and  testing  of 
illuminating  and  fuel  gas,  and  on  the  bye-products  of  gas  manufacture. 
Volume  I.     Materials  and  proces.sos.    pp.  x  +  257.    ill.     London  1904. 

Cagniard-Liitour,  Charles.     See  Delbriick,  M.,  and  Schroho,  A. 

Cain,  John  Cannell,  and  Tliorpo,  Jocelyn  Field.  The  synthetic 
dyestufpH  and  the  intermediate  products  from  which  they  are  derived, 
pp.  xiv  +  405.     ill.     London  1905. 

Calm,  C.  K.  Sulphurous  acid  and  sulphites  as  food  preservatives, 
pp.  34.     Chicago  [1904]. 

Cameron,  Aloxantlcr  T.  The  constitution  of  complex  salts.  I. 
DorivativoM  of  the  m's<|uioxide8.  (From  the  I'roc.  Roy.  Soc.  of  KJin- 
buryh,  26,  11)05.) 
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Cannizzaro,  Stanislao.  Abriss  eines  Lehrganges  der  theoretischen 
Chemie  vorgotragen  an  der  K.  Universitiit  Genua,  1858.  Uebersetzt 
von  Arthur  Miolati.  Herausgegeben  von  Lothar  Meyer.  (Ostwald's 
Klassiker,  No.  30.)     Leipzig  1891. 

Castell-Evans,  John,  Physico-chemical  tables.  Vol.  I.  Chemical 
engineering  and  physical  chemisti-y.     pp.  xxxii +  548.     London  1902. 

Chapman,  Alfred  C,  and  others.  The  hop  and  its  constituents. 
A  monograph  ou  the  hop  plant,     pp.  99.     ill.     London  1905, 

Claassen,  H.,  und  Bartz,  W.  Die  Zuckerfabrikation.  pp.  x  +  270. 
ill.     Leipzig  1905. 

Clarke,  Frank  Wigglesworth.  The  progress  anl  developoaent  of 
chemistry  during  th^  nineteenth  century.  (From  the  George  Washing- 
ton University  Bulletin,  Oct.  1904.) 

On    basic    substitutions    in    Jhe    zeolites.     (From    the    Proc. 

Washington  Acad,  of  Sci.,  7,  1905.) 

Classen,  A.  Ausgewiihlte  Methoden  der  analytischen  Chemie.  Unter 
Mitwirkung  von  H.  Cloeren.  Band  I.  pp.  xx  +  940.  ill.  Braun- 
schweig 1901. 

Clayton,  Edwy  C  The  will  of  Sir  William  Browne,  M.D. 
(1692  —1774).     (From  the  British  Medical  Journal,  1904.) 
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Dimethylbutenylcarbinol,  synthesis   of, 

and  its  phenylurethane,  131. 
as-Dimethylcarbamide,  decomposition  of, 

116. 

3  :  4-Dimethyl-2  :  3-dihydrothiazole,  2- 
imino-,  A'-acetyl  derivative  of,  308. 

a;8-Dimethylglutaconic   acid,    formation 
of,  and  its  identity  with  )37-dimethyl- 
glutaconic  acid,  239. 
A  :  5-Dimethylf^lyoxaline  and  its  i)icrate, 

116. 
1  :l-Diniethylci/cZohexaue  (dimethylhexa- 
hydrobenzene)    and    3-bromo-    and 
3  :4-dibroiuo-,  209. 
supposed  identity  of  dihydrolaurolene 
and  dihydrowolauroleue  with,  303. 
1  : 1 -Dimethyl- A^-cj/c^ohexene,   synthesis 

of,  209. 
Dimethylpinylamine     and     its     hydro- 
chloride, 183. 

4  :  5-Dimethylpyridine,  2  :  6-dihydroxy-, 
239. 

Dimethylpyrone  and  its  hydrochloride 
and  compound  with  alcohol,  molecular 
refractions  of,  226. 

Dimethylthetine,  Zmenthyl  ester,  salts 
of,  molecular  rotations  of,  93. 

4-A^-DimetliyI-2  :  4-tolylenediamine,  5- 
bromo-,  action  of  diazo-compounds  on, 
and  its  acyl  derivatives,  182. 

5  : 9-Diphenoxyfluoreue,  221. 


Diphenylacetamide,  153. 

Diphenylcj/cZohutadit-nedicarboxylic  an- 
hydride, 225. 

Diphenyl-2'-carboxylic  acid,  2-hydroxy-, 
peutahydroxy-derivative  of  the  lacton« 
of,  and  its  penta-aeetyl  and  penta- 
benzoyl  derivatives,  186. 

2:5-Diphenyl-l:4-diazine  and  its  3:4- 
dihydro-derivative,  153. 

Dyeing,  a  phase  of  coagulation,  241. 

Electrical    conductivity    of     some    salt 

solutions  in  acetamide,  233. 
Electric  discharge,   silent,  syntheses  by 

means  of  the,  201. 
Electrolytes,    amphoteric,    influence    of, 

on  amylolytic  action,  29i3. 
Electromagnetic  fields,  influence  of  very 

strong,  on  tiie  spark  si)ectra  of  pallad- 
ium, ruthenium,  and  rhodium,  241, 
Ellagic  acid   and   its    constitution    and 

tetra-acetyl  derivative,  185. 
Epinephiine  (adrenaline),    synthesis   of 

substances  allied  to,  154,  205. 
Esterification    constants    of  substituted 

acrylic  acids,  86. 
Esters,    modification   of  Markownikoff's 
method  of  preparation  of,  240. 

influence  of  water  and  alcohols  on  the 
boiling  point  of,  240. 

cryosco{>y  of,  in  jdienol  solution,  231. 
/3-NH-Ethenyldiamiuonaphthalene,  24. 
<f/-a-Ethoxypropionic  acid,  Z-bornyl  and 

Z-menthyl   esters,    hydrolysis    of,    by 

alkali.  184. 
Ethyl  alcohol  and  ethyl  cyanide,  mole- 
cular   refractions    of    mixtures    of, 
226. 

compounds    of,    with     bromine     and 
chlorine,  64,  120. 
Etliyl  ether,  compounds  of,  with  bromine 

and  chlorine,  64,  120. 
Ethylene  and  mixtures  of  ethylene  and 

carbon  monoxide,  action  of  the  silent 

electric  discharge  on,  201. 
Ethylene  bromide,  preparation  of,  188. 
Ethylene- tetrabromo-  and-  tetrachlorodi- 

amines,  61. 
Ethylenedicarboxylic  acid.      See  Maleic 

acid. 
Eudiometer  used  by  the  late  Sir  Edward 

Frankland,    presentation    of,    to    the 

Society,  by  Professor  Percy  Frankland, 

83. 
Extraordinary  General  Meeting,  41. 

Fermentation,  alcoholic,  by  yeast, 
chemical  dynamics  of  the,  304. 

Ferric  hydroxide.     See  under  Iron. 

Fluorene  derivatives,  halochromism  of. 
221. 


Fluorene  derivatives,  9 : 9-dichloro-deriv- 
ative  anddisulph'de  compound  of,  221. 

Formaldehyde,  synthesis  of,  171. 
thermal  decomposition  of,  171. 

Formic  acid  and  water,  molecular  refrac- 
tions of  mixtures  of,  225. 

Freezing  points   of  binary   mixtures   of 
organic  substances,  255. 

Fructose.     See  Lfevulose. 


Gallic  acid,  electrolytic  oxidation  of,  212 

Gallotannic  acid,  methylation  of,  157. 

Gambler  catechu,  constituents  of,  89. 

Gas  analysis,   use   of    the   incandescent 
mantle  in,  296. 

Gas-regulators   for    tliermostats,    design 
for,  181. 

Glucose.     See  Dextrose. 

Glucosone,  preparation  of,  80. 

Glutaconic  acid,  constitution  of,  239. 
and  its  anhydride  and  decomposition 

products,  90. 
alkyl  derivatives  of,  239. 

Glutaric  acid,  conversion  of,  into  cyclo- 
propauedicarboxylic  acid,  90. 

i-Glyceric   acid,    resolution    of,   by    fer- 
mentation and  by  brucinc,  132. 

Glycerylphosphoric  acids,    natural    and 
synthetical,  relation  between,  72. 

Glycollic  aldehvde,  formation  of,  168. 

Glycoluril,  168' 

Guaiacol   chlorocarbonate,    reaction    of, 
with  acetylphenylthiocarbamide,  78. 

Oynoi'ardia  odorata,  constituents  of  the 
seeds  of,  88,  176. 

Gynocardase,  89,  177. 

Gynocardin  and   its  hepta-acetyl  deriv- 
ative, 88,  177. 

Gynocardinic  acid  and  its  barium  salt,  89. 


Haloid.s,  organic,  action  of  metallic  cyan- 
ides on,  120. 
Heptenoic  acids.      See  Ethylallylacetic 

acid. 
Heptenyl  alcohol.       See   Dimethylbut- 

enylcarbinol. 
Heptoic  acid  and  its  derivatives,  physical 

l)ro{iert:es  of,  14. 
Hfxahydrobenzoic     acid.        See     cyclo- 

Hexanecarboxylic  acid. 
Hexahydrocymono.     Sec  ^-Monthane. 
Hexahydiowophtlialic   acid,    2-   and    4- 

mono-  and  2:3-  and  3:4-di-bromo-,  76. 
HezthydroMophthalic     arids,   cur-    nnd 
trans-,    preparation  and  scn.irutlon 
of,  187. 

•diliromo-,  70. 
Hcxauiethylacridiue  dimagnemum  alkyl 

iodidut,  228. 


Hexamethylene-.     See  ct/cZoHexane-. 
cycZo Hexanecarboxylic  acid,  14. 

and  its  derivatives,  physical  proper- 
ties of,  14. 
Hexanedicarboxylic  acid.      See   ;3j3-Di- 

methyladipic  acid. 
4-ei/c7oHexanonecarboxylic  acid  and  its 

salts  and  semicarbazone,  14. 
Hexyl  acetate,  pentabromo-,  189. 
Hexylenedicarboxylic  acids.  See  llethyl- 

ethylglutaconic     acid    and      0.87-Tri- 

methylglutaconic  acid. 
Hydnocarpic  acid   and  its  esters,  silver 

salt,  and  amide,  176. 
Hydnocarpus   anthclminthicus     and    H. 

Wightiana,  constituents  of  the  seeds 

of,  175. 
Hydrazine  platinocyanide,  305. 
Hydrazones,  isodynamic,  solubility  as  a 

measure  of  the  change  undergone  by, 

181. 
Hydrizino-halidcs  from  oxalic  acid,  257. 
Hydrocyanic  acid  (hydrogen  cyaniiie)from 

the  seeds  of  Gi/nocardia  odorata,  177. 
Hydrogen  peroxide,  action  of,  on  carbo- 
hydrates in  presence  of  ferrous  sul- 
phate, 79. 

estimation  of,  in  presence  of  potassium 
persuiiihate,  185.  , 

Hydrogen  sulphide,  interaction  of,  with 
arsenic  pent^xide  in  presence  of 
hydrochloric  acid,  223. 

action  of,  on  sulplmr  dioxide,  158. 
Hydrolysis,    velocity    of,    influence    of 

hydroxylandalkoxylgroupson  the, 127. 
a-Hydroxycarboxylic    acids,    action     of 

heat  on,  285. 
Hydroxyl,  replacement  of,  by  bromine, 

188. 
Hydroxylamine  platinocyanide,  305. 


Indaconiue,  identity  of,  with  (|(-aconine 
and  its  salts,  and  the  action  of  heat 
on,  234. 

Indaconitine,  extraction  of,  from  Aconil- 
um  chasmanthum,  and  its  composition, 
properties,  and  salts,  233. 

Indbcnzaconine  and  its  properties  and 
salts,  234. 

Indonecj/c/omethylacetoothyleuB,  225. 

Iron,  rusting  of  231,  251. 

ferric    liydroxidc,  colloidul,  physical 
and  chemical  proi)crtio8  of,  241. 

Isomeridos,  geometrical,  tlio  transmuta- 
tion of,  73. 

4-Koto-3-acetyl-5-benzylideue-2-methyl- 

<lihydrofurun,  224. 
l-Koto-2-ac(!tyl-4-phenyl-3-mcthyh'j/c/('- 

pentadieno,  6-hydroxy-,  224. 
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4-  Keto-5-beuzylidcne-  2-methyldihydro- 
furan-3-carboxylic   acid,   ethyl    ester, 
225. 
3-Keto-2  :  5-dipheuyl-3  :  4-dihydro-l  :  4- 

diazine,  153. 
Ketohexahydrobenzoic  acids.     See  cyclo- 

HexanoTiecarboxylic  acids. 
Ketones,  condensation  of,  witli  mercury 
cyanide,  248. 
a-halogen,  action  of,   on  alkyl  sulph- 
ides, 93. 
Kctonic   compounds,  action   of  phenyl- 
propiolyl  chloride  on,  224. 
addition  of  sodium  hydrogen  sulphite 

to,  13,  78. 
olefinic,   combination   of,    with    mer- 
captans,  123. 

Lactic  acid,  fermentation,  optical  activity 

of,  224. 
(W-Lactic   acid,  ^bornyl   and  ^menthyl 

esters,     hydrolysis     of,     by    alkali, 

184. 
Z-Lactic  acid,   asymmetric  synthesis  of, 

224. 
Lievulose,  action  of  radium  bromide  on, 

80. 
Lead  oxide,  interaction  of,  with  calcium 
carbide,  231. 

thiosulphatc,     dissociation     constant 
of,  121. 
Library  Rule  4,  alteration  of,  15. 
Light,  ultra-violet,  action  of,  on  moist 

and  dried  mixtures  of  carbon  monoxide 

and  oxygen,  287. 
Limoneno     nitrosocyanides     and    their 

derivatives,  117. 
Liiiin  from  Linum  calharticum,  74. 
woLinusic   acid  from  the   oil  from   the 

seeds  of  Gynocardia  odorata,  177. 
Liijuid   mixtures    of    constant     boiling 

point,  molecuiar  refractions  of,  225. 

Magnesia.     See  Magnesium  oxide. 
Magnesium  carbide,  existence  of,  124. 
alkyl   haloids,    interaction     of,     with 
acridiues,  227. 
Magnesium   oxide,    formation    of,   from 
magnesium   carbonate  by  heat,  and 
the   efl'ect    of    temperature    on   its 
properties,  11. 
ammonium    selcnate     and    sulphate, 
crystallographic  study  of,  177. 
Maleic  acid,  dihydro.xy-,  further  studies 

on,  168. 
Malonic  acid,  ethyl  ester,  sodium  deriv- 
ative, action  of  phenylpropiolyl  chlor- 
ide on,  225. 
Maltose,  methylatioii  of,  215. 
(/(-Maiulolic  acid,  /-bornyl  ester,  liydro- 
lysis  of,  by  alkali,  184. 


Mandelonitrile,  condensation  product  of, 

153. 
Manganese  oxide,   solid  solution  of,  in 

ferric  oxide,  229. 
Mannose,  alkylation  of,  227. 
Mantle,  incandescent,  as  a  catalyst,  and 

its  application  to  gas  analysis,  296. 
Margaric    acid,    a-hydroxy-,    action   of 

heat  on,  and  its  lactide,  285. 
Meetings,  notice  of  change  of  day  and 

hour  of,  199. 
ilelting  points,  determination  of,  at  low 

temperatures,  206. 
Memorial  lecture,  Wislicenus,  17. 
i-Monthene,  synthesis  of,  and  its  nitroso- 

chloride,  255. 
A3-??-Menthenol(8),     A».«  (»l-;)-Menthadi- 
ene,  ;;-Menthanol(8),  A'^*'-p-Mentheue, 
and  ju-Menthane,  synthesis  of,  130. 
Menthol,  rotation  and  solution  volume 

of,  15. 
Menthol,  tertiary,  synthesis  of,  255. 
^.Menthylcarbiraide,  action  of,  on  alco- 
hols, 286. 
Mercaptans,  combination  of,   with    ole- 
finic ketoiiic  compounds,  123. 
Mercury  comi^ounds,  photographic  radia- 
tion of  some,  67. 
Mercury  perchlorates,  action  of  alcohol 
on,   and  oxymercuric    perchlorates, 
172. 
Mercuric  chloride,   electrical  conduc- 
tivity of,  in  acetamide,  233. 
action  of  acetylene  on  ai^ueous  and 
hydrochloric    acid    solutions    of, 
119. 
Mercury  cyanide,  condensation  of,  with 
ketones,  248. 
Mercuriacetaldehyde,  trichloro-,  form- 
ation of,  119. 
Mesoxalic  acid  and  its  semialdehyde,  pre- 
paration of,  168. 
Mesitylene,   latent  heat  of  evaporation 

of,  75. 
Metallic  cyanides,  action  of,  ou  organic 
bases,  95. 
action  of,  on  organic  haloids,  120. 
oxides,  reduction   of,    by  aluminium 
carbide,  230. 
Metellagic  acid  and  its  acetyl  derivative, 

186. 
o-Methoxybenzaldehyde,  action  of  nitro- 
gen sul[)hide  on,  258. 
Methyl    alcohol,    compounds    of,    with 

bromine  and  chlorine,  64,  120. 
Methyl      ether,     compounds    of,     with 

bromine  and  chlorine,  61,  120. 
Methylamiiioacetylcatechol,  154. 
j[;-Methylaminobenzoic     acid     and      it« 

methyl  ester,  156. 
2-Methylaiiuuo-4methylthiazole,  308. 
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Methylaniline,  iufluence  of  temperature 
on  the  action  of  acetyl  thiocyanate  on, 
77. 

iletliyl  mbutenyl  ketone,  condensation 
of,  with  benzil,  152. 

4-Methyl-2:3-dihydrothiazole,  2-imino-, 
jV-acetyl  derivative  of,  silver  deriv- 
ative, 308. 

Methyleiiecamphor,  hydroxy-,  action  of 
magnesium  methyl  and  ethyl  iodides 
on,  116. 

a-3  :  4-Methylenedioxyphenyl-o;8-di- 
bromo-       and      -/S-bromo-o-hydroxy- 
ethanes,  205. 

/8-3:4-Methylenedioxypheuyl-;8-hydroxy- 
ethylniethylamiiie  and  its  salts,  205. 

/3-Mithyl-a-ethylglutaconic  acid,  iden- 
tity of,  with  /S-methyl-y-ethylglut- 
aconic  acid,  239. 

4-Methyl-5-ethylpyridine,  2  :  6-dihydr- 
oxy-,  239. 

Methylethylthetine,  Z-menthyl  ester, 
salts  of,  molecular  rotations  of,  93. 

;3-Methylgalactoside,  alkylation  of,  191. 

)9-Melhylglucoside,  alkylation  of,  191. 

/S-.Mi^thylglutaconic  acid,  formation  of, 
239. 

/3-Methylglutaiic  acid,  its  o-bromo-  and 
ethyl  esters,  239. 

Metliyl  heptyl  ketone,  bromo-,  117. 

2-MfthylimiQ(i-3  :  4-dimethyl-2  :  3-di- 
hydrothiazole  hydride,  308. 

o-Metbylmannoside,  alkylation  of,  227. 

Methyl pinoneoxime  and  its  benzoyl 
derivative  and  methyl  ether,  183. 

1- JIetliyl-A--fJ/cZopropcne-2  : 3-dicarb- 
oxylic  acid,  methyl  and  ethyl  esters, 
broniiiiation  of,  216. 

2-Methylpyridine,  chlorination  of,  165. 

4  -  Methylpyridinc,     2  :  6-dihydroxy-, 
239. 

Mcthyldicyt/otctranetetracarboxylic 
acid,  ethyl  ester,  216. 

Milk,  analysis  of  .samples  of,  referred  to 
the  (Joveriimcnt  Laboratory  in  con- 
nection witli  tlio  Sale  of  Food  and 
Drugs  Acts,  63. 

.Molecular  weiglits.  See  Weights,  mole- 
cular. 

Murexide,    preparation  of,    from   allox- 
antin  and  alloxan,  166. 
abHor]ition   Hpectra  uf,   in  relation  to 
colour    and      chemical     structure, 
166. 

MyriMtic  Hci<],  o-Iiydroxy-,  action  of 
heat  on,  and  itsumide  and  lactido,285. 

Nn|>lilliaconc(iuinon<',     derivalives     of, 

307. 
Nuithtliftl«nc.2cnrboxylic  acid,  1  :3-iIi- 

amino-,  and  IIh  ethyl  ester,  305. 


Naphthalene  derivatives,  an  intramole- 
cular change  leading  to  the  formation 

of,  305. 
Naphthamethylcoumarin,         azo-dcriv- 

atives  from,  302. 
Naphthoic     acids,     reduced      optically 

active,  257. 
;8-Naphthoylacetic  acid,  ethyl  ester  and 

its  hydrazone,  307. 
^-Naphthoylacetoaceticacid,  ethyl  ester, 

807. 
Naphthoylbenzoic  acid,  derivatives  of, 

307. 
o-Naphthylamine,     freezing     points    of 

mixtures  of,  with  thedihydric  phenols, 

255. 
1:3-Naphthylenediamiue  and  itsdiacctyl 

derivative,  306. 
Nickel  oxide,  solid  solution  of,  in  ferric 

oxide,  229. 
Nitrites,  constitution  of,  278. 
Nitro-compounds,     mechanism    of    the 

hydrogen  sulphide  reduction  of,  222. 
Nitrogen,  the  chemistry  of,  180. 

atomic  weight  of,  156,  309. 

compounds,  quinquevalent,  formation 
and  configuration  of,  237. 

sulphide,  action  of,  on  acetic  acid  and 
its  halogen  derivatives,  acetic  an- 
hydride, and  propionic  acid,  258. 

action  of,  on  aromatic  aldehydes, 
258. 

estimation    of     organic,    in    potabK> 
waters,  208, 
Nitrogen     atom,     asymmetric,    further 

analogy     between      the     asymmetric 

carbon  atom  and,  10. 
Normenthane    and  8-bromo-,  Normentli- 

anol(8)  and  its  phenylurethane,  A^'*'"*- 

Normentliadienc   and    its    dibroniido, 

A8i»)-Normenthonc,    and   A-'-Normen- 

thenol(8),  synthesis  of,  131. 


Octamothyl  glucosidoKluco.-.ide,  215. 

Octametliyl  .sucrose,  215. 

Octanedicarboxylic  acid.  Sec  Tetra- 
e.thjlsuccinic  acid. 

Officers   and  Council,  announcoment  of 
proposed  changes  in,  60. 
election  of,  105. 

Optical  activity,  relation  of,  to  position 
isomerism,  218,  306. 

Optical  properties  in  relation  to  chemical 
conslilulion,  ISO. 

Optically  active  bornyl  and  mcntliyl 
esters,  racemisalion  \>henoniona  occur- 
ring during  tiio  liydrolysis  of,  by 
alkali,  184. 

Optically  active  componndH,  induoncoof 
bol vents  on  the  rotation  of,  15,  78. 
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Oxalic  acid,  ferrous  salt,  molecular  con- 
dition of,  in  solution,  10. 

Oxalic  acid,  magnesium   salt,  occlusion 
of,  by  calcium  oxalate,  229. 

Oximes,    velocity   of   formation    of,   in 
certain  ketones,  84. 

Oxygen,  basic  properties  of,  64,  120. 
([uadrivalency  of,  226. 
action  of   ultra-violet  light  on  moist 
and  dried  mixtures  of  carbon  mon- 
oxide and,  287. 

Oxy mercuric    jierchlorates.      See   under 
Mercury. 


Piillailium,    influence    of    very   strong 

electromagnetic   fields    on   the  spark 

spectra  of,  241. 
Palmitic   acid    from    the   oil   from    the 
seeds  of  Gynocardia  odorata,  \Tl. 

a-liydroxy-,  preparation  of,  action  of 
heat  on,  and  its  lactide,  285. 
Pentane.     See  Tetramethylmethane, 
Pentenediearl)oxylic   acid.     See    a/3-Di- 

methylglutaconic  acid. 
Permonosulphuric      acid.      See      under 

Sulphur. 
Phenacyldialkylsulidiine  .salts,  93. 
Phenanthranil     and    its     lactim    ester, 

153. 
Phenanthra([uinonedihydrocyanide8, 

i.somoric,  153. 
Phenol,  dielectric  constants  of,  dissolved 
in  benzene  and  m-xylene,  200. 

^-amino-,  JV-acetyl    derivative,  nitra- 
tion of,  218. 

2:6-diiiitro-4-amino-.    See  isoPicramic 
acid. 
Phenol     ethers,     di-o-substituted,     the 

Zeisel  reaction  with,  221. 
Phenols,  ultra-violet  absorption    spectra 
of,  203. 

and  their  ethers,  dissolved  in  benzene 
and    ?«-xylene,  dielectric  constants 
of,  200. 
Phenyl benzylideneazlactone,    action    of 

phenyl  mercaptau  on,  123. 
7-Piienyl-7i-butyric      acid,       o-cyano-)8- 

imiuo-,  ethyl  ester,  305. 
o-Phenylbenzyhnelhylallylammonium 

camphorsulphonates,    four    isomeric, 

228. 
Phenylbenzylmethylallylammonium 

iodides,  d-  and  /-,  229. 
Phenyl     chlorocarbonate,     reaction     of, 

with  potassium  thiocyanatein  presence 

of  benzene  and  amines,  77. 
5-Phenyl-3  :  7-dimethylacridiue,  2  :  8-(/i- 

amiuo-.     See  Benzoflavine. 
7«-Phenylenediamiiie,  symmetrically  di- 

substituted,  azo-derivatives  of,  179. 


?/i-Phenylenediamine,     6-bromo-4-nitro- 

and  6-chloro-4-nitro-,and  di-iodo-,179. 
^-Phenylenediamine,     monoacyl     deiiv- 

atives,  action  of  nitrous  acid  on,  179. 
(W-Phenylethoxyacetic      acid,     Z-bornyl 

and  Z-menthyl   esters,   hydrolysis  of, 

by  alkali,  184. 
Z-Phenylethylamine,  126. 
2  Phenylethylamino-5-melhyl-4:5-di- 

hydrothiazole  and  its  platinichloride, 

308. 
Phenylglycinoacetic    acid,     estei-s,  con- 
densation  of,   in  presence  of   sodium 

alkyloxides,  63. 
i8-Phenylglycinopropionic   acid   and    its 

esters,  ]»reparation  of,  and  condensa- 
tion of  the  esters,  64. 
Phenylhydroxypyrrolinecarboxylie    acid 

and  its  ethyl  ester,  64. 
Phenylimino-2:3:6-triclilorobeuzo<juin- 

one,  A-trichloro-,  92. 
2-Pheiiylimiiio-3:4-dinu-thyl-2:3-di- 

hydrothiazole    and    its     jdatinichlor- 

ide,  308. 
2-Phenylimino-5-methyltetrahydrothi- 

azole  and  its  acetyl  and  silver  deriv- 
atives, 308. 
Phenylmethylacridol,  constitution  of,74. 
Phenyl propiolic  acid,  preparation  of,  87. 
Plienylpropiolyl  chloride,   action  of,  on 

ketouic  compounds,  224. 
C-Phenyl-striazole     and     its    additive 

salts,    and     acetyl     and     carbamido- 

derivatives,  131. 
Phosphorous    bromide,     chloride,     and 

iodide,   interaction  of,  with  alcohols, 

232. 
Photographic  development,  the  revcrei- 
bility  of,  and  the  retarding  action 
of  soluble  bromides,  223. 

radiation  of  some  mercury  compounds, 
67. 
woPhthalic  acid,  reduction  of,  75,  187. 
Picolinic  acid,  3:4:  5-trichloro-,  and  its 

methyl  ester  and  amide,  165. 
woPicramic   acid,    acetyl  derivative   of, 

and   its  salts,   and   its   diazotisation, 

218. 
Picric  acid,  freezing  points  of  mixtures 
of,  with  the  dihydric  phenols,  255. 

estimation  of,  in  picric  acid  additive 
compounds,  297. 
Pilocarpine,  constitution  of,  172. 
isoPilocarpine,  conversion  of,  into  pilo- 
carpine, 172. 
Pinene  nitrosochloride,   action  of  mag- 
nesium methyl  iodide  on,  183. 

wonitrosocyanide  and  its  derivatives, 
94. 
Piperazine,  action  of  hvpobromous  acid 

on,  183. 
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Piperifline,  influence  of  temperature  on 

tlie  action  of  acetyl  tliiocyanate  on, 

77. 
Piperonaldehydc,  action  of  nitrogen  sul- 
phide on,  258. 
Piperonyl  dibromide,  Mameli's,  composi- 
tion of,  206. 

chloride,  287. 
Piperonylacetic  acid,  ethyl  ester,  and  its 

copper  derivative,  287. 
Piperonylacetoacetic   acid,    ethyl    ester, 

and  its  sodinm  and  copper  derivatives, 

287. 
Platinocyanides,  some  new,  305. 
Polythionic  acids.    See  under  Sulphur. 
Position  isomerism,  relation  of,  to  optical 

activity,  218,  306. 
Potable  water.    See  under  Water. 
Potassium  bromide,  solubility  of  bromine 
in,  209. 

chloride    and    iodide,    electrical   con- 
ductivity of,  in  acetamide,  233. 

permanganate,   estimation  of,   in  pre- 
sence of  potassium  persulphate,  133. 

bismuth  nitrite,  130. 

cyanide,  electrical  conductivity  of,  in 
acetamide,  233. 
Presentations  to  the  Society  from  Pro- 
fessors  Frankland  and    Retzius,  and 

Mr.  Oscar  Guttmann,  83. 
Propane,    s-tribromo-,    preparation    of, 

188. 
Propanedicarboxylic  acid.     See  Glutaric 

acid. 
<n/cZoPropanedicarboxylic  acid,  formation 

of,  from  glutaric  acid,  90. 
cycZoPropanedicarboxylic  acids,  cis-  and 

trans-,  90. 
Propanetetracarboxylic   acid,    dibromo-, 

ethyl  ester,  action  of,  on  the  disodium 

derivative   of  ethyl  propanetetracarb- 

oxylate,  90. 
ci/cZoPropanetetracarboxylic  acid  and  its 

ethyl  ester,  90. 
Pronionic  acid,   action  of  nitrogen  sul- 
phide on,  258. 
n -Propyl  alcohol,  liehaviour  of  solutions 
of,     towards    semipermeable   mem- 
branes, 170. 
woPropylanhydroacetonebenzils,   a-   and 

J9-,  152. 
Propylenedicarboxylic  acid.      See  Glut- 

aconic  acid. 
j«oPropylhoxamethylene.     See  Nonnen- 

thane. 
0  -  McProjiylidencanhydroacetonebcnzil 

and  itH  acetyl  derivative,  152. 
Purine  <lerivativcH,  absorption  spectra  of, 

in    ndation    to    colour   and   chemical 

jitnicturo,  lfl6. 
rnrpurd^allin,  nicthylation  of,  211. 


rsoPurpurogallone  and  its  anhydride  and 

tetramethyl  ether,  211. 
Pyridine,   methyl  derivatives,  chlorina- 
tion  of,  165. 
8  :4:5-trichloro-and  3:4:5-trichloro-2- 

amino-,  165. 
2  :  6-dihydroxy-,  alkyl  derivatives  of, 
239. 
Pyridine-2-carboxylic   acid.     See   Picol- 

inic  acid. 
Pyrogallol   trimcthyl   ether,    the   Zeisel 

reaction  with,  221. 
Pyromoconic   acid,    molecular  refraction 

of,  226. 
Pyrone  and  its  hydrochloride,  molecular 
refractions  of,  226. 
hydroxy-.     See  Pyromeconic  acid. 


Quinine,  estimation  of,  242. 

Quinol,  freezing  points  of  mixtures  of, 

with    ^-toluidine,     a-naphthylamine, 

and  picric  acid,  255. 
Quinoneanil,   hcxachloro-.    See  Phenyl- 

imino-2  :  3  :  6-trichlorobenzoquinone, 

s-trichloro-. 


Racemisation  phenomena  occurring  dur- 
ing the  hydrolysis  of  optically  menthyl 
and  bornyl  esters  by  alkali,  184. 

Radium  bromide,  action  of,  on  lajvulose, 
80. 

Refractions,   molecular,    of    compounds 
containing     quadrivalent     oxygen, 
226. 
of  some  liquid  mixtures  of  constant 
boiling  point,  225. 

Resorcinol,  freezing  points  of  mixtures 
of,    with   ?>-toluidino,    a-naphthyl- 
amine, and  picric  acid,  255. 
iodonitro",  methyl  ethers  of,  218. 

Rhamnosonc,  preparation  of,  80. 

Rhodium.intluenceof  very  strong  electro- 
magnetic fields  on  the  spark  spectra 
of,  241. 

Rings,  bridged,  synthetical  formation 
of,  256. 

Rotation  of  optically  active  compounds, 
influence  of  solvents  on  the,  16,  78, 

Ruthenium,  intlnonce  of  very  strong 
electromagnetic  fields  on  the  spark 
spectra  of,  241. 


"Saccharin,"  62.  See  o-lk'uzoic  sul 
phinido. 

Sacchnromycrs  eerevhia',  influences  regu- 
lating the  rejiroductivo  functions  of, 
225. 
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Salicylamide,  benzoyl  derivatives,  labile 

isomerism  among,  219,  288. 
Salicylic  acid,  iufluencH  of  various  sodium 

salts  on  the  solubility  of,  200. 
Scrutators,  appointment  of,  99. 
Selenium  liexafluoride,  238. 
Silicon  organic  compounds,  65. 

including  the   group   SiN,  formation 
of,  249. 
Silicophenyl-aniide  and  -imide,  bromiu- 

ation  of,  249. 
Silver  nitrite,  two  varieties  'd',  278,  281. 
action  of  heat  on,  279,  281. 
dioxide  and  peroxynitrate,  297. 
Sodium  salts  of  weak  acids,  iuHueuce  of, 
on  the  solubility  of  sparingly  soluhle 
acids,  200. 
Sodium  anmionium  bismuth  nitrite,  129. 
alum,  150. 

hydrogen    sulphite,    addition    of,    to 
ketonic  compounds,  13,  78. 
Solubility  as  a  measure  of  the  change  of 
isodynamic  hydrazines,  181. 
of  sparingly  soluble  salts,  inlluence  of 
various  sodium  salts  on  the,  200. 
Solution  and  pseudo-solution,  240. 
Solutions,  solid,  229. 
Solvents,  inlluence  of,  on  the  rotation  of 
optically  active  compounds,  15,  78. 
of  high  boiling  point,  application  of 
the  microscopic  method  of  molecular 
weight  determination  to,  250. 
mixed,  association  in,  204. 
Spark  spectra  of  metals,  influence  of  very 
strong  electromagnetic  fields  on   the, 
241. 
Specific    huat,    relation    of,    to    atomic 
.  weight   in  elements  and  compounds, 

104. 
Stearic    acid,    di-,    tetra-,    and     liexa- 
hydroxy-,  from  the  oil  from  the  seeds 
of  Gijtiucardia  odorata,  177. 
Substance,   CpiHisO   and   Ci^HjoO,    and 
their  dibromides,  from  the  action  of 
magnesium  alkyl  iodides  on  hydr- 
oxy methyleuecamphor,  116. 
CigHi70,iN,  from  the  condensation  of 
ethyl      phenylglyciuoacetate     with 
oxalic   esters   in   presence  of  alkyl 
oxides,  64. 
UojlL^yOy,  from  the  action  of  phenyl- 
propiolyl  chloride   on   ethyl  sodio- 
malonate,  225. 
Substitution  of  hydroxyl  by  bromine,  188. 
Sucrose,  methylation  of,  215. 
Sugar  solutions,  osmotic  pressure  of,  in 

mixtures  of  alcohol  and  water,  242. 
Sugars,    change   in   the   optical  activity 
of  solutions  of,  during  oxidation  by 
hydrogen    peroxide     in     presence    of 
ferrous  sul[)hate,  79. 


Sulphonamides,    jNT-halogen    derivatives 

of,  7. 
o-Sulphon-mono-    and   -di-chloroamido- 

benzoic  acids,  284. 
Sulphur,   quadrivalent,    an  asymmetric 
synthesis  of,  92. 
dioxide,  action  of,  on   hydrogen   sul- 
phide, 158. 
Ptirmonosulphuricacid,  Caro's,  formula 

of,  299. 
Polythionic  acids,  formation  of,  159. 
Synthesis  by  means  of  the  silent  electric 
discharge,  201. 
asymmetric,  studies  in,  224. 

Tartaric  acid,  ethyl   ester,  rotation   of, 
in  cliloroform,  78. 

menthyl  ester,  rotation  and  solution- 
volume  of,  15. 
Tautomerides,     enol-keto-,     ultra-violet 

absorption  spectra  of,  84. 
Telluiium  liexafluoride,  238. 
Terpenes,    synthesis  of,    130,   131,  216, 

217. 
Tetraothylsuccinic  acid  and  its  anhydride 

and  methyl  hydrogen  ester,  210. 
A--Tetraliydrotsyphthalic   acid    and    its 

salts,  anhydride,  and  anilic  acid,  75. 
A^-Tetrahydroisophthalic  acid,  formation 
of,  187. 

and  its  oxidation  and   transformation 
into  the  A'^-acid,  76. 
A^-Tetrahydro/Aophthalic  acids,  cis-  and 

trans-,  76. 
Tetramethylammonium   hydroxide    and 

its  hydrates,  210. 
Tetramethyl   mannoside   and   mannose, 

227. 
Tetramethylmethane,  »■  tetrabromo-,189. 
Tetramethyl  metiiylgalactosides,  191. 
Tetramethyl  a-  and  /J-methylglucosides, 

191. 
3:4:5:  6  -Tetmphenyldihydro- 1  :  2-  di  - 

aizine,  154. 
Thermostats,    design   for  gas-regulators 

for,  181. 
Thiazoles,  2-amino-,  307. 
Thiocarbimides       incluiiug      carboxy- 

aromatic  groups,  77. 
Toluene,  latent  heat  of  evaporation  of,  75. 

action  of  chlorine  on  boiling,  211. 
j3-Tolueueazophenol,  o-  and  «t-uitro-,  and 

the  acetyl  com(M)und  of  the  wi-nitro-, 

61. 
o-Toluidine,  influence  of  temperature  on 

the  action  of  acetyl  thiocyanate  on,  77. 
^>-Toluidine,  freezing  points  of  mixtures 

of,  with  the  dihydric  phenols,  255. 
Tolyl    methyl    ethers,    o-,    m-,  and  it-, 

dielectric   constants   of,    dissolved  in 

benzene  and  JU-xylene,  200. 
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Tolylenedimethyldiamine.         See      Di- 

methyltolylenediamine. 
o-Tolylglycinoacetic    acid,     preparation 

of,  63. 
Triraethylcarbinyl    acetate,     tribromo-, 

189. 
Trimethylene-.     See  cj/cZoPropane-. 
Triniethylenediamine     and     its     N^-di- 

bromo-  and  dichloro-derivatives    and 

their  sdiacyl  com  pounds,  61. 
oj87-Trimethylglutaconic   acid    and    its 

ethyl  ester,  239. 
1:4: 5-Trimethylglyoxaline      and       2- 

bromo-,  and  their  additive  salts,  116. 
1:1:  2-Trimethylc?/t;Zopentaue.     See  Di- 

hydrowolaurolene. 
3:4:5-Trimethylpyridine,2:6-dihydroxy-, 

and  its   hydrochloric  and    dibenzoyl 

derivative,  239. 
3:4:  6-Triphenyl-l :  2-diazine    and    its 

dihydro-derivative,  154. 
Tyrosine,  liberation   of,  during   tryptic 

proteolysis,  286. 
Tryptic  proteolysis,  liberation  of  tyrosine 

during,  286. 

Ureides,  absorption  spectra  of,  in  rela- 
tion to  colour  and  chemical  structure, 
166. 


Uric  acid,  absorption  spectra  of,  in 
relation  to  colour  and  chemical  struc- 
ture, 166. 

Veratroylbikhaconine  and  its  salts,  234, 

Water,  molecular  conductivity  of,  237. 
Potable  waters,  estimation  of  organic 
nitrogen  in,  208. 
Weights,    molecular,    new    method    of 
determining,  228,  304. 
determination    of,    by     lowering     of 

vapour  pressure,  23. 
application  of  the  microscopic  method 
of  determining,  to  solvents  of  high 
boiling  point,  250. 
Wisliccnus  memorial  lecture,  17. 

Xanthochelidonic     acid,     ethyl     ester, 

molecular  refraction  of,  226. 
m-Xylene-4-sulphonyl-;;-phenylenedi- 

amine  and  its  diazotisation,  222. 

Yeast,  top.  See  Saccharomyccs  cerevisicc. 

Zinc  hydroxide,  solubility  of,  in  alkalis, 
310. 
ammonium    selenate    and     sulphate, 
crystallographic  study  of,  177. 
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Wednesday,  January  18th,  1905.     Professor  W.  A.  Tildek,  D.Sc, 
F.R.S.,  Pi-esident,  in  the  Chair. 

Messrs.  T.    R.    Hodgson,   J.    K.    H.    Inglis,    J.    R.    Johnson,   and 
G.  F.  Phillips  were  formally  admitted  Fellows  of  the  Societ}-. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

James  Henry  Ashwell,  117,  Waterloo  Crescent,  Nottingham. 
Samuel   Henry  Clifford  Briggs,   B.Sc,  Green   Bank,    Cleckheaton, 

Yorks. 
F.  E.  Clarke,  Ph.D.,  B.Sc,  Pennsylvania  State  College,  Pa.,  U.S.A. 
Charles    Richard    Gardner,    Green    Cottage,    Brunswick    Square, 

Gloucester. 
Frederick  William  Heely,  10,  Yarborough  Street,  Grimsby. 
James  Alexander  Russell  Henderson,  B.Sc.,  Chihli  Provincial  College, 

Paotingfu,  N.  China. 
Percy  Walter  Jones,  Toowong,  Brisbane,  Queensland. 
Joseph  Lister,  B.Sc,  50,  Portland  Street,  Lancaster. 
Edward  William  Lucas,  37,  Barton  Street,  Kensington,  W. 
Frauk  Lee  Pyman,  Ph.D.,  B.Sc,  The  Oaks,  Hitchin,  Herts. 
Fred    Scholefield,    B.Sc,    9,    Lyndhurst    Villas,    Magdalen    Road, 

Norwich. 
John  Irwin  Scott,  B.A.,  Trent  College,  Long  Eaton,  Derbyshire. 


William  Dunham  Seaton,  40,  Argyle  Road,  Ilford,  Essex. 

William    Herbert    Simmons,    B.Sc,   Oakleigh,    Stoke    Newington 

Common,  X. 
Eric  H.  Weiskopf,  Modderfontein,  Transvaal. 

The  President  gave  notice  tlmt  an  Extraordinary  General 
Meeting  -will  be  held  in  the  Society's  Rooms  on  Wednesday, 
February  8th,  1905,  at  5.30  p.m.,  to  consider  the  proposal  of  the 
Council  to  make  alterations  in  the  Bye-Laws. 

The  Council  has  ordered  the  following  letter  and  report  to  be 
printed  in  the  Journal  and  in  the  Proceedings  of  the  Society  : 

Government  Laboratory, 
Clement's  Inn  Passage, 

Strand,  London,  W.C. 

6th  December f  1904. 
Gentlfmen, 

I  beg  to  hand  you  the  Report  of  the  International  Committee  on 
Atomic  Weights,  1905,  to  which  I  have  appended  the  names  of 
Professors  Moissan  and  Seubert,  as  desired  by  them. 

Since  the  Repoi't  was  signed  I  have  received,  in  common  I  presume 
with  other  members  of  the  Committee,  a  communication  from  a 
Committee  of  the  German  Chemical  Society  in  reference  to  the 
adoption  of  only  one  table  of  numbers  in  which  oxygen  should 
be  taken  as  0-16,  to  the  exclusion  of  a  second  table  in  which 
the  values  of  the  atomic  weights  were  based  on  H  =  l,  On  my 
communicating  with  the  Chairman  as  to  what  action  should  be 
taken  in  conseijuence  of  the  letter  from  the  Berlin  Committee  I  was 
informed  that  the  Report  as  adopted  had  already  been  despatched  to 
Japan,  and  was  actually  in  print  in  America.  In  these  circum- 
stances, and  as  the  Sub-Committee  had  not  had  any  opportunity  of 
taking  the  communication  from  the  German  Committee  into  considera- 
tion, he  considered  it  desirable  that  the  Report,  as  adopted,  should  be 
pre.sented  to  the  various  Societies  concerned. 

I  am,  Gentlemen, 

Your  obedient  Servant, 

T.  E.  THORPE. 
2%e  lion.  Secretaries, 

'Hie  Chemical  Society, 
BurliiKjton  IfouM, 

Londov,  W, 


Report  of  the  International  Committee  on  Atomic  Weights. 

The  International  Committee  on  Atomic  Weights  respectfully 
submits  the  following  report,  together  with  a  table  of  atom'c  weights 
for  use  during  1905, 

Most  of  the  values  recommended  in  our  table  are  identical  with 
those  reported  in  former  years  ;  but  a  few  changes  seem  to  be  needed. 
Otlier  changes,  which  are  suggested  by  recent  investigations,  are 
deferred  until  fuller  information  regarding  their  desirability  shall 
have  been  received.  During  1904  there  has  been  great  activity  in 
the  determination  of  atomic  weights;  and  a  sumraaiy  of  the  more 
important  researches  may  help  to  explain  our  reasons  for  changing  or 
retaining  hitherto  accepted  values.  The  researches  to  be  considered 
arc  a.s  follows  : 

Glucinum  — Atomic  weight  redetermined  by  Parsons  {J.  Avxer.  C'hem. 
iSoc,  1904,  26,  721).  Seven  analyses  of  the  acetylacetonate  gave,  in 
mean,  Gl  =  9  113.  Nine  analyses  of  the  basic  acetate  gave  exactly 
the  .same  average.  As  the  individual  determinations  range  from 
9"081  to  9-142,  the  figure  IM  may  evidently  remain  unchanged. 

Indium. — The  investigation  by  Thiel  {Zeit.  anorg.  Cheni.,  1904,  40, 
280)  shows  that  the  atomic  weight  of  indium  is  higher  than  had  been 
iupposed.  Analyses  of  the  tiichloride  gave,  in  mean,  In  =  11505. 
Analyses  of  the  tribromide  gave  11481.  With  the  oxide,  unsatis- 
factory results  were  obtained.  For  present  purposes  the  round 
number  1 1 5  may  be  adopted,  although  f tirther  investigation  is  pro- 
mised by  Thiel,  and  a  research  by  Dennis  and  Geer  is  in  progi-e.ss. 

Iodine  — In  our  former  repoi-ts  we  have  noted  the  uncertainty  in 
the  accepted  atomic  weight  of  iodine.  Stas,  by  the  synthesis  of  Agl, 
found  I  =  126-85.  S -ott,  by  the  same  general  method,  found  I  ==  12697  ; 
and  Ladenburg,  by  measuring  the  ratio  AgI:AgCl,  obtained  the  value 
12G-96.  Koethner  and  Aeuer  {Ber.,  1904,  37,  2536),  from  data  given 
by  several  methods,  including  a  repetition  of  Ladenburg's  pro?ess, 
conclude  that  the  atom'c  weight  of  iodine  cannot  be  less  than  126"963  ; 
but  the  full  details  of  their  investigation,  at  the  date  of  writing  this 
report,  are  still  unpublished.  A  more  recent  research  by  G.  P.  Baxter 
will  soon  appear,  in  which  the  higher  value  for  iodine  is  completely 
confirmed,  both  by  Ladenburg's  method  and  by  that  of  Stas.  Baxter's 
final  value  is  I  —  126-975 ;  and  there  can  now  be  no  rea.sonable  doubt 
that  the  Stas  figure  is  too  low.  The  number  126*97  is  adopted  in  our 
table  for  0=  16,  or  126-01  with  hydrogen  as  unity. 

Xltrogen. — The  accepted  value  for  the  atomic  weight  of  nitrogen, 
1 4 -04,  is  derived  mainly  from  the  work  of  Stas.     Of  late  years,  how- 


4 

ever,  the  study  of  gaseous  densities  hcas  led  several  physicists,  notably 
Rayleigh,  Leduc,  and  Daniel  Berthelot,  to  the  belief  that  the  true 
value  is  but  little  in  excess  of  the  round  number  14,  Guye  {Compt, 
rend.,  1904,  138,  1213)  finds  from  the  density  of  nitrogen  the  value 
14-004.  Still  more  recently,  Guye  and  Bogdan  {ihid.,  138,  1494),  by 
analysis  of  nitrous  oxide,  have  found  N=14"007.  Jaquerod  and 
Bogdan  {ibid.,  139,  49)  have  also  studied  nitrous  oxide  volumetrically,. 
and  obtained  the  figure  14'019.  In  view  of  the  discordance  between 
the  volumetric  and  the  gravimetric  data,  it  seems  undesirable  to  make 
any  change  at  present  in  the  number  assigned  to  nitrogen.  Further 
investigation  of  this  atomic  weight  is  evidently  needed. 

Rubidium. — Atomic  weight  redetermined  by  Archibald  {Trains.,  1904, 
85,  776)  from  analyses  of  the  chloride  and' bromide.  The  final  mean, 
derived  from  many  concordant  experiments,  is  E,b  =  85  485.  As  some 
of  the  determinations  are  slightly  higher  than  85-5,  that  figure  may 
be  adopted  as  sufiiciently  accurate  for  all  practical  purposes. 

Samarium. — Urbain  and  Lacombe  (C'o?«^>>i.  re?ic/.,  1904,  138,  1166), 
by  analyses  of  the  octahydrated  sulphate,  find  Sm=  150-34.  A  com- 
parison of  this  figure  with  the  older  determinations  justifies  the  use  of 
150  3  as  the  most  probable  value  for  this  atomic  weight.  The  same 
authors  {ibid.,  138,  627)  liaA'e  also  determined  the  atomic  weight  of 
europium,  and  give  the  figure  Eu  =  151-79.  It  is  desirable,  however,, 
to  await  more  complete  information  about  europium  before  recognising 
it  in  the  table. 

lliorium. — Evidence  as  to  the  complex  nature  of  ordinary  "  thorium  " 
is  steadily  accumulating.  According  to  Baskerville  {J.  Amer.  Chem.. 
Soc,  1904,  26,  922),  it  is  a  mixture  of  at  least  three  elements,  which  he 
calls  carolinium,  thorium,  and  berzelium.  Their  approximate  atomic 
weights  are  256,  220,  and  212-5  respectively,  supposing  them  all  to  be 
tetrads.  The  value  in  our  table  is  that  of  ordinary  thorium,  as  it  is 
found  in  mineral  analyses;  and  no  change  can  safely  be  made  until 
our  knowledge  has  become  more  definite. 

TwKjaten. — The  figure  commonly  assigned  to  tungsten,  W=  184,  has- 
l)een  verified  by  Smith  and  Exner  {Proc.  Amer.  Phil.  Soc,  1904,. 
43,  123).  From  twenty-seven  measurements  of  the  ratio  WClg  :  WO.,, 
W=  184  04.  From  twenty-three  syntheses  of  WOg,  W  =  184-065. 
The  individual  determinations  range  from  183-94  to  184-14,  which  is- 
a  fair  degree  of  concordance  for  so  high  an  atomic;  weight. 

Changes,  then,  are  recommended  in  the  cases  of  indium,  iodine^ 
rulndi  ,fii,  and  samarium.  The  column  of  atomic  weights  reforrtd  to 
the  hydrogun  unit  has  also  been  carefully  recalculated,  and  in  it  some 
tmuU  alterations  appear.  The  latter  modifications,  however,  ar& 
unitn]K)rtani,  excfpt  in  so  far  as  they  help  to  bring  the  two  tables  intO' 
greater  hai  laony. 


During  the  year,  there  has  been  a  revival  of  the  agitation  over  the 
question  of  standards ;  and  tlie  policy  of  this  committee,  or  rather 
sub-committee  of  the  larger  international  body,  in  publishing  a  double 
table,  has  encountered  some  criticism.  That  criticism  is  perfectly 
legitimate,  and  we  are  glad  to  say  that  it  has  been  expressed 
courteously,  and  in  a  truly  scientific  spirit.  Professors  Sakurai  and 
Ikeda  {Chon.  News,  1904:,  89,  305)  have  published  an  ojjen  letter  upon 
the  subject,*  and,  in  response  to  a  demand  within  the  German 
Chemical  Society,  the  committee  representing  that  body  issued  a 
circular  to  the  members  of  the  larger  International  Committee,  asking 
for  an  expression  of  opinion  as  to  our  procedure.  We  are  not  yet 
informed  regarding  the  responses  to  that  circular,  and  we  therefore 
cannot  base  any  action  upon  it.  The  Council  of  the  American 
Chemical  Society  has  also,  by  a  formal  vote,  requested  this  committee 
to  ask  for  instructions  from  the  larger  body,  both  as  to  the  use  of  a 
double  standard  and  as  to  the  nomenclature  and  symbols  of  glucinum 
or  beryllium,  and  columbium  or  niobium.  With  this  request  we  now 
comply,  and  hope  that  every  member  of  the  larger  International 
Committee  on  Atomic  Weights  will  send  in  his  opinion  upon  the 
questions  thus  raised.  Shall  we  continue  to  issue  a  double  table  i 
Can  uniformity  in  symbols  and  nomenclature  be  obtained?  And 
which  names  are  preferable,  in  the  light  of  history,  evidence,  and 
international  usage,  for  the  two  elements  under  discussion  ? 

That  a  single  standard  for  atomic  weights  is  most  desirable,  every 
chemist  will  admit,  but  two  standards  actually  exist,  and  each  one  is 
represented  by  earnest  advocates  who  are  unwilling  to  give  way. 
Eixch  side  of  the  controversy  is  supported  by  eminent  authorities  in 
nearly  equal  numbers,  and  no  agreement  seems  to  be  possible  either 
at  present  or  within  the  near  future.  This  condition  of  affairs  the 
present  committee  lias  been  compelled  to  face,  and  to  deal  with  things 
as  they  are  instead  of  as  we  should  like  them  to  be.  Two  tables  of 
atomic  weights  exist,  and  it  has  therefore  seemed  wisest  to  recognise 
the  needs  of  both  parties  in  the  controversy,  and  to  furnish  each  with 
trustworthy  data  for  practical  use.  It  is  surely  better  to  have  oue 
committee  prepare  both  tables,  than  to  leave  this  work  to  be  done  in 
accordance  with  individual  preferences.  That  there  ai-e  dithculties  in 
adjusting  one  table  to  the  other  is  perfectly  evident ;  but  the  result- 
ing confusion  is,  we  think,  less  serious  than  some  of  our  critics  would 
have  us  believe.  The  confusion  is  certainly  less  than  it  would  be  were 
the  individual  advocates  of  either  standard  to  attempt  the  adjustment 
of  one  to  the  other  independently.  In  short,  the  real  question  now 
before   us   seems   to   be   this:    Shall  the   present  committee  act  iu 

''  Sec  reply  by  F.  W.  Clarke  in  Ckem.  News,  90,  50,  July  29,  1904. 
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a  quasi -judicial  maaner,  recognising  both  parties  \n  controversy,  or 
shall  it  assume  a  partisan  position  and  represent  one  alone  1 

F.  W.  Clarke. 
Henri  Moissan. 
Karl  Seubert. 
T.  E.  Thorpe. 


Ifiternational  Atomic    Weights. 


0  =  16. 

H  =  l. 

0  =  16. 

H  =  l. 

▲luiuiQinin 

...  At 

27-1 

26-9 

Neodymium   . . . 

..  Nd 

143-6 

142-5 

Antimony  

...  Sb 

120-2 

119-3 

Neon   

..Ne 

20 

19-9 

Argon 

...A 

39-9 

39-6 

Nickel 

..Ni 

58-7 

58-3 

Arsenic    

...  As 

75  0 

74-4 

j  Nitrogen 

..N 

14-04 

13-93 

Barium    

...  Ba 

137-4 

136-4 

1  Osmium  

..  Os 

191 

189-6 

Bismuth 

...  Bi 

208-5 

206-9 

i Oxygen   

..0 

16-00 

15-88 

Boron  

..  B 

11 

10-9 

Palladium  

..  Pd 

106-5 

105-7 

Bromiae 

...  Br 

79-96 

79-36 

Phosphorus 

..  P 

310 

30-77 

Cadmium    

...  Cd 

112-4 

111-6 

;  Platinum    

..  Pt 

194-8 

193-3 

Caesium  

...  Cs 

132-9 

131-9 

i  Potassium  

.   K 

39-15 

38-85 

Calcium 

...Ca 

40-1 

39-7 

Praseodymium 

..  Pr 

140-5 

139-4 

Carbon     

...  C 

12  00 

11-91 

1  Radium  

..  lid 

225 

223-3 

Cerium    

...  Ce 

140-25 

139-2 

1  Rhodium    

..  Rh 

103  0 

102-2 

Chlorine 

...  CI 

35-45 

3518 

Rubidium    

..  Rb 

85-5 

84-9 

Chromium 

.  .Cr 

52-1 

51-7 

Ruthenium 

..  Ru 

101-7 

100-9 

Cobalt 

..  Co 

59-0 

68-55 

1  Samarium  

..  Sm 

150-3 

149-2 

Coluinbium    ... 

...Cb 

94 

93  3 

Scandium    

..  So 

44-1 

43-8 

Copper    

...  Cu 

63-6 

63-1 

Selenium 

..  Se 

79-2 

78-6 

Erbium   

...  Er 

166 

164-7 

Silicon 

..Si 

28-4 

28-2 

Fluorine 

...  F 

19 

18-9 

Silver 

..  Ag 

107-93 

107-11 

Gadolinium    ... 

...  Gd 

156 

154-8 

Sodium   

..  Na 

23  05 

22-88 

Gallium  

...  Ga 

70 

69-5 

Strontium  

..  Sr 

87-6 

86-94 

Germanium    .. 

...  Ge 

72-5 

72 

Sulpliur  

..  S 

32-06 

31-82 

Gluciuum    

...Gl 

9-1 

9-03 

Tantalum    

..  Ta 

183 

181  -6 

Gold    

...  An 

197-2 

195-7 

Tellurium   

..  To 

127-6 

126-G 

Helinm   

...  He 

4 

4 

Terbium  ...  

..  Tb 

160 

158-8 

Hydrogen    

...  H 

1-008 

1-000 

Thallium     

..Tl 

204-1 

202-6 

Indium    

...  In 

115 

114-1 

Thorium 

..  Th 

232-5 

230-8 

Iodine  

.  ..  I 

126-97 

126-01 

Thulium 

..  Tm 

171 

169-7 

Iridium   

...  Ir 

1930 

191-5 

Tin  

..  Sn 

119-0 

118-1 

Iron 

....  Fc 

56-9 
81-8 

55- 5 
81-2 

Titanium    

Tungsten     

Urauium 

...  Ti 

48-1 
184 

47-7 

Krypton 

...  Kr 

182-6 

Lantliauum    .. 

...  La 

138-9 

137-9 

..  U 

238-5 

236-7 

Lead    

...  Pb 

206-9 

205-35 

Vanadium  

..  V 

61-2 

60-8 

Lithium 

...  Li 

7  03 

24-36 

6-98 
2418 

Xenon  

1  Ytterbium  

...  Xo 
..  Yb 

128 
173-0 

127 

Magnesium 

Mangauuao 

...  Mg 
...  Mn 

171-7 

55  0 

54  6 

Yttrium  

..  Yt 

89-0 

88-8 

.Mercury  

....  llK 

200-0 

198-5 

Zinc 

..  Zn 

06 -4 

64 -» 

MulyLduunni  .. 

....  Mo 

90-0 

95-3 

Zircunium   

Zr 

90-6 

89-9 
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Of  the  following  papers,  those  marked  *  were  read  : — 

*1.  "Nitrogen    halogen  derivatives    of   the   sulphonamides."     By 
Frederick  Daniel  Chattaway. 

The  nitrogen  halogen  derivatives  of  the  sulphonamides,  which  are 
obtained  by  the  action  of  hypochlorous  acid  on  the  sulphonamides  and 
the  alkylsulphouamides,  are  remarkable  for  the  great  ease  with  which 
they  can  be  prepared  and  crystallised,  and  for  their  comparative 
stability.  The  sulphondichloroamides  all  react  with  alkali  hydroxides, 
forming  the  corresponding  hypochlorite  and  the  salts  of  the  sulphon- 
monochloroamides.  The  latter  salts,  which  are  well  crystallised 
and  frequently  contain  water  of  crystallisation,  only  slowly  undergo 
further  hydrolysis.     They  have,  in  all  probability,  the  tso-structure. 

The  sulphondichloroamides,  alkali  sulphonmonochloroamides,  and 
sulphonalkylchloroamides  easily  enter  into  all  the  reactions  character- 
istic of  niti'Ogen  chloi'ides,  and  illustrate  exceptionally  well  the  be- 
haviour of  the  nitrogen  halogen  linking,  as  the  various  ty^xis  of 
simple  interaction  may  with  these  substances  be  studied  uncomplicated 
by  the  transformations  which  so  readily  occur  with  unsubstituted 
acylphenylchloroamides. 

Sulphondibromoamides  and  sulphonalkylbromoamides  are  obtained 
most  easily  by  a  method  analogous  to  that  by  which  the  corresponding 
sulphonchloroamides  are  prepared ;  that  is,  by  the  action  of  hypobromous 
acid  on  the  corresponding  amides  (compare  Hoogewerff  and  van  Dorp, 
Eec.  Trav.  Chi/n.,  1887,  6,  373  ;  1889,  8,  173).  They  resemble  the 
chloroamides  in  many  of  their  properties,  but  are  not  so  stable,  and 
have  a  bright  yellow  or  oi-ange  olour.  The  dibromoamides,  which 
crystallise  well  and  can  be  kept  for  some  days  unchanged,  slowly 
decompose  on  longer  keeping,  bromine  being  generally  libei-ated.  When 
warmed  with  solutions  of  alkali  hydroxides,  they  form  salts,  one 
bromine  atom  being  replaced  by  metal.  These  salts  are  beautifully 
crystalline,  pale  yellow  substances  frequently  containing  water  c»f 
crystallisation,  which  is  lost  at  100"^ ;  when  more  strongly  heated,  they 
decompose  explosively.  As  in  the  salts  of  the  chloroamides,  the  metiil 
is  probably  attached  to  oxygen. 

A  large  number  of  typical  examples  of  these  compounds  were 
described. 


*2.  "Electrolytic   oxidation  of   the   aliphatic   aldehydes."      By 
Herbert  Drake  Law. 

The  chief  product  of  oxidation  of  the  lower  members  of  the  saturated 
aliphatic  aldehydes  is  the  corresponding   organic  acid.     To  a  smaller 


extent,  the  oxidation  proceeds  further,  carbon  dioxide  and  carbon  mon- 
oxide being  formed,  and  in  the  cases  of  acetaldehyde  and  propaldehydc 
small  quantities  of  saturated  hydrocarbons  are  also  produced  : 
RCOH  +  O  =  RH  +  COg.  No  corresponding  reaction  takes  place  in  ihe 
cases  of  formaldehyde  and  wohutaldehyde. 

In  these  experiments,  sulphuric  acid  was  used  as  electrolyte.  The 
gaseous  products  were  collected  in  Hofmann's  electrolytic  apparatus 
fitted  with  platinum  electrodes.  The  amount  of  acid  formed  was 
estimated  in  a  porous  pot  fitted  with  a  rotating  platinum  stirrer. 

Discussion. 

Dr.  F.  M.  Perkin  said  that  one  of  the  most  interesting  points 
brought  out  in  the  paper  was  the  formation  of  small  quantities  of 
hydrocarbons  in  an  oxidation  process.  It  Avas  remarkable  how 
extremely  stable  the  aldehydes  were  to  electrolytic  oxidation.  This 
was  shown  most  strikingly  in  the  case  of  the  aromatic  aldehydes. 
Thus,  if  a  mixture  of  toluene  and  benzaldehyde  was  subjected  to 
electrolytic  oxidation,  the  hydrocarbon  was  oxidised  in  preference  to 
the  aldehyde  {Trans.  Faraday  Soc,  1904,  31).  Some  of  the  oxidations 
wei'e  best  explained  by  supposing  that  the  hydroxyl  group  and  not 
free  oxygen  took  part  in  the  reaction,  as,  for  example,  in  the  forma- 
tion of  methyl  alcohol  in  the  electrolytic  oxidation  of  an  alkali 
acetate  {Annalen,  1902,  323,  304). 


*3.  "The  diazo-derivatives  of  the  benzenesulphonylphenylene- 
diasiines."  By  Gilbert  Thomas  Morgan  and  Frances  Mary  Gore 
Micklethwait. 

Beurjeuesulphoni/l-i^-j)/ien)jlenedia)iihie,  PhSOg'NH'C^H^'NHj  (ui.  p. 
173*^),  when  diazotised  in  hydrochloric  acid,  yields  a  stable,  colourless 
diazonium  chlotHde,  PhSOg'NH'OjH^'NgCl,  which,  on  treatment  with 
aqueous  alkalis  or  sodium  acetate,  condenses  to  form  a  yellow  diazo- 
imide,  C'^n^![N3]*S0^Ph  (m.  p.  155°),  this  substance  being  pi'oduced 
•lirectly  when  the  base  and  nitrous  acid  interact  in  glacial  acetic  acid. 

The  corresponding  ortho-compound  (m.  p.  165 — 167°),  when  treated 
with  nitrous  acid  either  in  hydrochloric  or  glacial  acetic  acid  solution, 
at  once  gives  rise  to  a  colourless  cyclic  diazoiinlde  (m.  p.  130'^);  in 
this  case,  the  intermediate  diazonium  salt  could  not  bo  isolated. 

When  the  iuiinic  hydrogen  atom  of  the  PhSOj'NH  group  in  the  fore- 
going ))a.soH  is  repl  icod  by  methyl,  the  resulting  compounds,  benzene- 
aulp/ioni/ltnetht/l-[)-{iini\  -o-)-j)/teiii/lenediainine8,  yield  diazonium  salts, 
PhSOj'NMe'CjH/NgOI,  which  do  not  condense  to  form  diazoimides  ; 
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these   products  were  characterised    by  the   formation   of    their   azo- 
/8-naphthol  derivatives. 

Benzenesuljihoni/l-m-p/teni/lenediamine  (m.  p.  98 — 99°)  differs  greatly 
from  its  ortho-  and  para-isomeiides  in  its  behaviour  towards  nitrous 
acid;  in  hydrochloric  acid,  it  yields  a  diazonium  chloride  which,  when 
freed  from  excess  of  acid  or  when  treated  with  aqueous  sodium  acetate, 
evolves  nitrogen  and  becomes  converted  into  an  azo-derivative  ap- 
proximating in  composition  to  the  formula 

^  PhS02-NH-CcH4-N2-C,H,(OH)-NH-S0.3Ph. 

This  change  no  longer  occurs  when  the  iminic  hydrogen  is  replaced 
by  methyl,  and  ns-benzenesvdphonylmethyl-vcL-phenylenediami'rte  (m.  p. 
96°),  like  its  ortho-  and  para-isomerides,  yields  successively  a  normal 
diazonium  salt  and  an  azo-/3-naphthol  dei'ivative  (m.  p.  129 — 131^). 

Discussion. 

Dr.  Cain  mentioned  that  he  had  diazotised  large  quantities  of  ]>- 
aminoacetanilide  in  the  manufacture  of  Coomassie  Black,  but  had  not 
noticed  the  formation  of  substtinces  analogous  to  those  de8cribe<l 
by  the  authors.  Their  failure  to  diazotise  ;»u  amino-group  in  the  ortho- 
position  to  a  mono-substituted  amino-grouj)  was  in  accordance  with  the 
work  of  other  investigators  on  such  compounds. 

Dr.  Hewitt  agi-eed  with  Dr.  Morgan  respecting  the  probably 
■essential  difference  in  structure  of  the  compounds  obtained  by  the  action 
of  nitrous  acid  on  the  monobenzenesulphonyl  derivatives  of  o-  and  p- 
phenylenediamines.  Of  the  two  cyclic  formula)  proposed  for  the 
ortho-compound,  that  in  which  a  quinquevalent  niti'ogen  atom  was 
assumed  seemed,  however,  very  improbable ;  nitrogen,  as  far  as  we 
know,  only  becoming  quinquevalent  in  the  case  of  salt  formation. 

Dr.  Morgan,  in  reply,  said  that  as  benzenesulphonyl-j»-phenylenedi- 
amine  had  been  found  to  yield  a  new  tyj^e  of  diazoimide,  it  became  of 
interest  to  ascei'tain  the  behaviour  of  the  similarly  substituted  ortho- 
and  meta-diamines  under  comparable  conditions. 

With  reference  to  the  alternative  diazonium  formula  for  the  ortho - 
diazoimide,  it  seemed  necessary  to  consider  this  possible  configuration, 
inasmuch  as,  on  account  of  the  distinctly  acidic  nature  of  the  complex 
<JgH5'SOo'NH,  the  condensation  of  this  substituent  with  the  adjacent 
basic  diazonium  group  might  be  regarded  as  involving  the  formation 
^f  an  internal  salt. 
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*4.  -'The  molecular  condition  in  solution  of  ferrous  potassium 
oxalate."  By  Samuel  Edward  Sheppard  and  Charles  Edward 
Kenneth  Mees. 

Ferrous  oxalate  dissolves  in  alkali  oxalates,  forming  double  salts, 
such  as  K2Fe(CoO^)o,  which  dissociate  according  to  the  scheme 

2K   +   Fe(C20,)2. 

The  complex  anion,  Fe(C.,04)2,  is  not  very  stable,  and  by  solubility 
determinations  the  value  0*8  was  found  for  the  constant 

K 


-'Fe(C204)2 


at  20°. 

Spectrophotometric  measurements  showed  that  the  formation  of 
ferrous  ions  at  moderate  dilutions  was  negligibly  small. 

The  action  of  acids  is  to  precipitate  ferrous  oxalate  by  removing  free 
oxalate  ions,  thus  disturbing  the  equilibrium  indicated  above. 

The  absorption- spectrum  was  measured  at  three  concentrations. 
The  absorption  is  unilateral,  increasing  uniformly  toward  the  viokt 
end  of  the  spectrum. 

*5.  "A  further  analogy  between  the  asymmetric  nitrogen  and 
carbon  atoms."     By  Humphrey  Owen  Jones. 

In  the  present  state  of  our  knowledge  of  the  stereoisomerism  of 
quiaquevalent  nitrogen  compounds,  any  definite  knowledge  about  the 
similarity  and  difference  between  them  and  asymmetric  carbon  com- 
pounds is  of  value.  The  author  has  proved  that,  during  the  formation 
of  an  asymmetric  nitrogen  atom  in  a  compound  containing  an  asym- 
metric carbon  atom,  two  isomerides,  which  are  called  the  a-  and  /8-com- 
jK)unds,  are  produced.  Methyl-Z-amylaniliiie  has  been  combined  with 
allyl  and  benzyl  iodides. 

The  dextrorotatory  a-allyl  compound  can  be  isolated  by  crystallisa- 
tion from  alcohol ;  [a]o  in  chloroform  =  21'8°,  gradually  falling  to  S^P 
as  the  a-isomeride  changes  into  the  /J-derivative  until  equilibrium  is- 
attained. 

The  two  benzyl  compounds  cannot  be  separated  in  the  same  way, 
Ix^causo  the  difference  in  solubility  is  not  great,  and  they  are  very 
hibilo.  Thoy  have  therefore  been  separated  by  moans  of  their 
camphorsulphonatos.  a-Phonylbouzylmethyl-^amylammonium  iodide 
iiioUk  at  144 — 145"^  and  has  [a]„  in  chloroform  =  65° ;  tlio  /?  com- 
|K)uud  molts  at  131—132"  and  has  [a]o=    -  18-8°. 

The  chloroform  solutions  of  both  compounds  change  rapidly  until 
etiuilibrium  is  attained  with  [a]u  k2'8°. 
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6.  "The  formation  of  magnesia  from  magnesium  carbonate  by 
heat  and  the  effect  of  temperature  on  the  properties  of  the 
product."     By  William  Carrick  Anderson. 

Magnesia  prepared  from  different  substances  and  by  differeut 
methods  is  known  to  vary  greatly  in  properties,  and  it  is  generally 
supposed  that  this  is  due  either  to  variation  in  the  size  of  the  molecule 
of  the  oxide,  or  to  a  difference  in  the  grouping  of  the  magnesium  and 
oxygen  atoms  in  the  molecule,  or  to  both  of  these  causes.  In  the  absence 
of  a  method  of  determining  the  molecular  weights  of  solid  substances, 
evidence  in  support  of  the  view  that  the  magnesia  is  polymerised  must 
be  indirect. 

Experiments  were  conducted  on  the  native  magnesium  carbonate 
(magnesite)  and  on  three  forms  of  artificial  carbonate  with  the  view  of 
ascertaining  (1)  the  lowest  tempei-aturo  at  which  the  evolution  of 
cai'bon  dioxide  could  be  distinctly  recognised  ;  (2)  the  comparative 
rates  at  which  the  expulsion  of  the  gas  takes  place  at  higher  temper- 
atures under  atmospheric  pressure  ;  and  (3)  the  extent  to  which  the 
samples  of  magnesia  thus  obtained  dissolve  in  water  after  being  kept 
at  different  known  temperatures  for  a  fixed  period.  This  solubility  was 
determined  after  leaving  an  excess  of  the  specimen  in  water  for  2  hours 
at  20°. 

In  20  hours  at  350°,  native  magne^ite  yielded  a  quantity  of  carbon 
dioxide  equal  to  0*40  per  cent,  of  its  weight,  and  the  rate  of  evolution 
increased  rapidly  with  rise  of  temperature.  Complete  expulsion  was 
reached  at  about  750°  with  two  at  least  of  the  artificial  carbonates,  but 
only  above  810°  in  the  case  of  the  third  ("heavy  carbonate"). 

The  rate  of  solution  of  the  magnesia  obtained  by  heatiug  the 
"  heavy  carbonate  "  was  found  to  be  greater  than  that  of  the  samples 
obtained  from  "light"  and  "crystal"  carbonate  under  the  same 
conditions,  so  long  as  the  heating  was  little  more  than  that  needed  for 
complete  decomposition  of  the  carbonates.  As  the  temperatux'es  of 
preparation  were  increased,  the  I'ate  of  solution  diminished  in  every 
instance,  but  much  more  rapidly  in  the  case  of  the  "  heavy "  oxide 
than  in  those  of  the  other  two. 

It  is  inferred  from  these  results  that  polymerisation  takes  place  when 
magnesia  is  heated,  an  I  that  this  goes  on  faster  in  the  dense  "  heavy  " 
oxide  than  in  the  lighter  specimens  of  magnesia.  The  rate  of  solution 
as  determined  in  the  experiments  is  believed  to  be  a  measure  of  the 
rate  of  hydration,  and  this  appears  to  be  most  rapid  in  the  molecule 
(MgO)n  obtained  by  heating  the  heavy  carbonate  at  810°. 
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7.  "Transformations  of  derivatives  of  s-tribromodiazobenzene." 
By  Kennedy  Joseph  Previte  Orton. 

The  discrepancy  between  the  results  obtained  by  the  author  {Proc. 
Roy.  Soc,  1902,  71,  153;  Trans.,  1903,  83,  796)  and  by  Hantzsch 
<Hantzsch  and  Pohl,  Ber.,  1902,  35,  2964  ;  and  Hantzsch,  Ber.,  1903, 
38,  2069)  with  respect  to  the  transformations  of  s-tribromobenzenedi 
azonium  salts  and  s-tribromobenzenediazotates  has  led  the  author  to 
reinvestigate  these  reactions. 

According  to  the  author,  in  solutions  of  the  diazonium  salts  of  weak 
acids,  that  is,  solutions  in  which  the  ions  (C^HjBrg'Ng)*  and  (OH)' 
are  simultaneously  present,  a  replacement  of  a  bromine  atom  by  hydx'- 
oxyl  takes  place,  bromine  ions  appearing  in  the  solution,  and  3  :  5-di- 
bromo-o-benzoquinonediazide  (3  :  5-dibromodiazophenol),  0!C^H2Br2lN2, 
being  formed.  A  similar  decomposition  takes  place  when  a  solution  of 
the  corresponding  s-tribromobenzenediazotate  is  treated  with  quantities 
■of  an  acid  insufficient  to  convert  the  diazo-compound  into  the  diazonium 
salt,  the  free  diazohydroxide,  CgHgBi'g'NIN'OH,  thus  formed,  probably 
now  cleaving  into  the  groups  (C^HgBrg'Ng)'  and  (OH)'. 

According  to  Hantzsch,  on  the  other  hand,  under  both  conditions 
the  pi-imary  product  of  the  change  is  s-tribromopbenylnitrosoamine, 
•CjH^Brg'NH'NO,  a  substance  which,  although  at  first  thought  to  be 
readily  capable  of  isolation  [Ber.,  1902,  36,  2964),  is  now  stated  {Ber., 
1903, 36, 2069)  to  be  unstable  and,  at  any  but  low  temperatures,  liable 
to  decompose  into  the  quinonediazide  with  the  elimination  of  hydrogen 
bromide. 

The  difference  between  these  two  results  is  ascribed  by  Hantzsch  to 
the  fact  that  the  author  carried  out  his  experiments  at  the  ordinary 
temperature  and  not  at  as  low  a  temperature  as  possible. 

In  the  new  exi)criments,  the  solutions  have  been  kept  partially 
frozen  during  the  reaction,  and  the  primary  product  has  been  examined 
in  order  to  ascertain  if  any  decomposition,  which  was  accompanied  by 
the  formation  of  <|uinonediazide  and  the  elimination  of  hydrogen 
bromide,  could  bo  detected.  The  author's  earlier  observations,  namely, 
that  the  primary  product  was  a  mixture  of  a  complex  condensation 
product  with  the  quinonediazide,  were  completely  confirmed. 

The  projKjrtion  of  the  (quinonediazide  in  the  primai-y  yellow  product 
WU8  estimated  by  conversion  into  the  azo-/fnaphthol  derivative,  and 
found  to  represent  about  12  per  cent,  of  the  tliazonium  hydrogen  sulphate, 
when  2  gram-mols.  of  hydrogen  carbonate  were  used  for  each  gram- 
luol,  of  diazonium  salt ;  at  the  same  time,  it  was  shown  that  the  quinone- 
<liazido  did  not  arise  during  the  operation  from  the  dccoiiipo.sition  of 
«-tribromophenyltntroMoamine,as  no  simultaneous  formation  of  hydrogen 
J>roinide  could  be  deU'ctod. 
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In  the  yellow  aqueous  extract  of  the  primary  product,  which,  accord- 
ing to  Hantzsch,  contains  the  nitrosoamine  in  solution,  the  author  was 
unable  to  find  any  substance  but  the  quinonediazide.  On  keeping  or 
on  heating,  no  decomposition  accompanied  by  the  elimination  of 
hydrogen  bromide  was  observed ;  the  diazophenol  could  be  completely 
extracted  from  the  solution  by  chloroform  and  then  coupled  with  alcoholic 
^-naphthol;  lastly,  when  exposed  to  light,  the  solution  behaved  in  the 
manner  characteristic  of  diazophenols. 

Experiments  showed  that  between  the  limits  of  O^and  15°  temperature 
has  but  little  effect  on  the  extent  of  the  decomposition  of  the  s-tribromo- 
diazobenzene ;  as  the  author  has  previously  stated,  the  prime  factors- 
appear  to  be  the  concentrations  of  the  ions  (C,;II.,Br3'No)*  and  (OH)'. 

The  author  sees,  therefore,  no  reason  for  modifying  the  views 
expressed  by  him  in  former  papers  as  to  the  mechanism  of  this  re- 
action, and  thinks  that  at  present  there  is  not  sufficient  evidence  for 
supposing  tliat  a  nitrosoamine  is  the  primary  product,  wbich  sub' 
sequently  decomposes  into  quinonediazide  and  hydrogen  bromide. 

8.  "  The  additioa   of  sodium   hydrogen  sulphite  to  ketonic   com- 
pounds."    By  Alfred  Walter  Stewart. 

The  statement  made  by  Beilstein  in  his  Ilandbuch  (3rd  ed.,  T,  999). 
that  pinacoline  forms  no  addition  product  with  sodium  hydrogen 
sulphite,  when  taken  in  conjunction  with  the  current  idea  that 
"  bisulphite "  compounds  are  formed  only  with  those  ketones  which 
contain  the  acetyl  group,  suggests  that  the  introduction  of  methyl 
groups  into  the  ketonic  chain  has  a  tendency  to  prevent  the  formation 
of  an  additive  product.  With  the  view  of  testing  the  correctness  of 
this  idea,  and  in  order  to  estimate  the  relative  amounts  of  th& 
double  compounds  formed  with  different  ketones,  advantage  was  taken 
of  the  fact  that  iodine  solution  does  not  oxidise  the  SO^Na  group  of  a 
ketonic  bisulphite  compound.  Thus,  if  two  solutions,  one  of  pure 
sodium  hydrogen  sulphite  and  the  other  containing  a  mixture  of  this 
salt  and  a  ketonic  compound,  are  titrated,  the  difference  in  the  number 
obtained  on  titi"ation  indicates  the  amount  of  additive  product  formed. 
This  method  was  applied  to  several  compounds  containing  the  acetyl 
group  and  the  principal  results  are  shown  in  the  following  table  : 

Percentage  of  bisulphite  comiwund  formed  in 

' "^ ^^ 

10  minutes.  30  minutes.   50  minutes.    70  minutes, 

Acetaldehyde    850  88-0  887  887 

Acetone 28  5  47-0  559  58  9 

Methyl  ethyl  ketone    145  251  324  38-4 

Alethyl  iHopyl  ketone 8-5  14-8  19(5  25-5 

Methyl /.wpiopyl  ketone 4-2  7"5  ll't)  \Z0 

Pinacoline 4  2  5 '6  5  6  5 '6 
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9.  "The  reduction  products   of  anisic   acid."     By 
John  Scott  Lumsden. 

When  anisic  acid  dissolved  in  amyl  alcohol  is  reduced  by  sodium, 
the  products  of  reduction  are  hexahydrobenzoic  acid  and  8-ketohexa- 
hydvobenzoic  acid.  The  formation  of  the  former  acid  is  explained  by 
the  removal  of  the  methoxy-group  of  anisic  acid  and  the  complete  hydro 
genation  of  the  ring,  but  the  production  of  the  8-ketonic  acid  is  more 
difficult  to  understand,  being  probably  due  to  four  hydrogen  atoms  be- 
coming attached,  and  then,  by  the  agency  of  one  molecule  of  water, 
the  methyl  group  is  removed  as  methyl  alcohol,  and  the  hydrogen  of 
the  water  is  added  to  the  y-carbon  atom.  By  analysis  of  the  ketonic 
acid  and  its  salts  and  from  the  melting  point  of  the  semicarbazone,  it  is 
proved  to  be  identical  with  the  acid  recently  prepared  synthetically  by 
Perkin  (Ti-ans.,  1904,  85,  416). 

10.  "The  physical  properties  of   heptoic,  hexahydrobenzoic,   and 
benzoic  acids  and  their  derivatives."     By  John  Scott  Lumsden. 

From  hexahydrobenzoic  acid,  which  was  obtained  pui'e  from  anisic 
acid,  the  methyl,  ethyl,  and  propyl  esters,  the  acid  chloride  and 
anhydride,  and  the  amide  and  anilide  were  prepared  and  their  properties 
compared  with  the  corresponding  compounds  of  heptoic  and  benzoic 
acids.  It  was  found  that  the  properties  of  hexahydrobenzoic  acid  and 
its  derivatives  wei'e  in  general  intermediate  between  those  of  the  other 
two  acids,  the  melting  points,  boiling  points,  specific  gi'avities,  and  re- 
fractive indices  being  higher  than  those  of  the  heptoic,  and  lower  than 
those  of  the  benzoic  acid  series. 

The  solubilities  of  the  three  acids  are  neai'ly  alike,  but  the  affinity 
constant  of  the  hexahydro-acid  is  lower  than  that  of  benzoic  acid,  and 
is  like  the  value  of  that  of  an  acid  of  the  fatty  series.  The  boiling 
points  of  the  hexahydro-compounds  are  regularly  9°  higher  than  the 
heptoic,  and  15°  lower  than  the  corresponding  benzoic  derivatives.  A 
comparison  of  the  molecular  volumes  sliowed  that  a  hexamethylene 
ring  and  a  benzene  nucleus  have  identical  volumes,  while  measurements 
with  a  Pulfrich's  refractometer  proved  that  the  hexamethylene  struc- 
ture has  no  influence  on  the  refraction  of  light,  but  that  a  benzene 
nticluus  retards  light  to  an  amount  eqiial  to  that  due  to  six  hydrogen 
atoms,  thus  making  the  molecular  refractions  of  the  corresponding 
derivatives  of  benzoic  and  hexahydrobenzoic  acid  identical. 
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11.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  VII.  Solution-volume  and  rotation  of 
menthol  and  menthyl  tartrates."  By  Thomas  Stewart  Patter- 
son and  Francis  Taylor. 

The  author.s  have  examined  the  rotation  of  menthol,  ?- menthyl 
<Z-tai-tiate,  and  ^-menthyl  diacetyl-rf- tartrate  in  ethyl  alcohol,  benzene, 
and  nitrobenzene,  and  have  compared  the  values  obtained  with  the 
corresponding  values  for  molecular-solution-volume.  The  results  were 
considered,  on  the  whole,  to  confirm  the  suggestion  thxt  rotation  in 
solution  and  milecular-solution-volume  are  closely  related  phenomena. 
For  menthol,  the  facts  are  in  complete  agreement  with  theory.  With 
menthyl  tartrate,  the  results  for  alcohol  and  nitrobenzene  are  in  good 
agreement,  although  the  relationship  between  the  two  variables  in 
benzene  is  anomalous.  Difficulties  are  met  with  also  for  menthyl 
diacetyltarti-ate  ;  but  although  in  alcohol  and  benzene  the  relationship 
is  not  a  quantitative  one,  it  is  in  accordance  with  theory  in  so  far  as, 
in  both  cases,  contraction  brings  about  increased  rotation.  Out  of 
the  nine  examples  studied,  seven  are  in  agreement  with  the  relation- 
ship suggested. 
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London  1904.     (Becd.  12/1/05.)  From  the  Author. 

//.  B)/  Purchase. 

Bunsen,  Robert.  Gesammelte  Abhandlungen.  Im  Auftrage  der 
Deutschen  Bunsen-Gesellscliaft  fur  angewandte  pliysikalische  Chemie, 
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pp.  cxxvi  +  536,  660,  637.     ill.     Leipzig  1904.     (A'eccZ.  14/12/04.) 
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At  the  next  Ordinary  Meeting,  on  Thursday,  February  2nd,  1905^ 
at  8  p.m.,  the  following  paper  will  be  communicated  : — 

"'  Studies  in  the  camphane  series.  Part  XVI.  Camphorylcarb- 
iraide  and  isomeric  camphorylcarbamides."  By  M.  0.  Forster  and 
H.  E.  Fierz. 
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Wednesday,  January  25th,  1905.  Extra  meeting.  Professor  W.  A. 
TiLDEN,  D.Sc,  F.R.S.,  President,  in  the  Chair. 

Professor  W.  H.  Perkin,  F.R.S.,  delivered  the  Wislicenus 
Memorial  Lecture. 

Professor  Percy  Frankland,  in  pi'oposing  a  vote  of  thanks,  said  : 

"  As  a  pupil  of  the  late  Professor  Wislicenus,  it  has  afforded  me  the 
greatest  pleasure  to  listen  to  the  admirable  discourse  of  my  friend 
Professor  Perkin  on  the  life-work  of  the  great  master  to  whom  both 
he  and  I  look  back  with  reverence  and  affection,  and  to  whom  we 
both,  and  indeed  all  his  pupils,  of  whom  there  are  several  others  in 
the  room  to-night,  owe  so  much  and  in  such  a  variety  of  ways. 

As  one  who,  perhaps  more  than  any  of  his  other  English  students, 
enjoyed  the  privilege  of  his  personal  friendship  and  confidence,  con- 
nected as  I  was  with  him  by  family  ties,  I  may  perhaps  be  permitted 
to  add  a  few  words  with  regard  to  Wislicenus  as  a  man. 

His  work  and  reputation  as  an  investigator  will  last  as  long  as  the 
present  era  of  civilisation  continues,  for  in  the  classical  publications 
of  which  he  is  the  author  he  has  built  up  for  himself  a  monument 
more  enduring  than  brass  or  marble ;  but  there  is  risk  that  the  know- 
ledge of  many  of  the  rare  gifts  with  which  he  was  so  liberally  endowed 
may  pass  away  with  the  generation  that  knew  him.     The  commanding 
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presence  and  those  regular  features,  which  might  have  well  served 
Phidias  or  Praxiteles  as  a  model  for  the  Olympian  Zeus,  can,  and  will, 
be  handed  down  in  the  portraits  of  him  which  are  extant,  but  not  so 
that  magnetic  oratory  which  clothed  with  romantic  charm  even  the 
driest  details  of  ovir  science,  nor  the  sympathetic  flash  of  his  penetrat- 
ing eye  and  the  kindly  geniality  of  his  smile,  for  these  are  things 
which  can  live  only  in  the  memories  of  those  who  had  the  privilege  of 
his  acquaintance  in  the  flesh.  , 

All  through  life  Wislicenus  was  destined  to  be  a  leader  of  men. 
Already  at  school,  as  you  have  heard,  he  excelled  all  other  boys  in 
physical  exercises — in  swimming  and  gymnastics,  in  natural  science, 
and  especially  in  his  command  of  the  German  langviage.  When  trouble 
came  upon  his  father's  house,  you  have  heard  how  the  conduct  of  his 
family  into  exile  in  America  devolved  \ipon  him,  although  he  was  but 
eighteen  years  of  age  at  the  time.  On  the  way  to  America,  when 
cholera  broke  out  on  the  ship,  we  find  him  taking  chai'ge  of  the' 
steerage  passengers  stricken  with  the  disease,  and  who  had  been 
abandoned  by  the  doctor,  not  because  the  latter  was  overwhelmed 
with  the  necessities  of  the  saloon  passengers,  as  charitably  asserted 
by  Professor  Perkin,  but  in  reality  because  the  doctor  was  devoting 
his  attention  to  the  whisky  bottle  in  his  own  cabin.  Arrived  in 
America  we  And  him  supporting  the  family  out  of  his  slender  earnings 
when  he  was  still  in  his  apprenticeship.  On  his  return  to  Europe  we 
find  him  rapidly  promoted  to  the  highest  position  in  the  academic 
world  of  Switzerland.  At  WUrzburg  he  twice  occupied  the  honourable 
position  of  Rector  Magnificus  of  the  University,  and  on  the  second 
occasion  he  was  specially  selected  as,  of  all  the  professors,  obviously 
the  one  most  fitted  to  preside  over  the  festivities  connected  with  the 
tercentenary  Jubilee  of  the  University.  On  his  transference  to 
Leipzig  we  find  him  again  soon  tilling  the  office  of  Rector  of  that 
University. 

But  it  was  not  only  in  academic  matters  that  he  was  marked  out  for 
leadership  and  distinction,  for  in  any  emergency,  whether  in  private  or 
public  life,  his  friends  and  colleagues  turned  to  him  for  support  and 
counsel.  This  is  well  illustrated  by  an  incident  which  occurred 
in  Ziirich  at  the  close  of  the  Franco-German  war.  The  German 
inhabitants  were  celebrating  the  declaration  of  peace  by  means  of  a 
'  Comraers  '  in  the  Tonhalle,  and  had  thereby  so  excited  the  hostility 
of  the  Swiss,  who  were  violently  pro-French  in  their  sympathies,  that 
an  angry  crowd  gathered  outside,  commenced  throwing  stones,  and 
ultimately,  1  regret  to  say  at  the  instigation  of  an  English  student,  set 
fire  to  the  building.  The  situation  inside  had  now  become  very  serious, 
tlje  HtftircaHe  was  in  tlamos  and  no  water  was  procurable.  Under  these 
circuiufltancos  WislicenuH,  who  was  presiding  over  the  assembly,  con- 
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ceived  the  idea  as  original  as  it  was  effective  of  having  a  cask  of  beer 
brought  up  from  the  ceUar,  and,  after  placing  it  in  a  suitable  position, 
ordered  it  to  be  broken  to  pieces,  with  the  result  that  the  escaping  beer 
extinguished  the  fire.  When  the  company  then  left  the  building  with 
Wislicenus  at  their  head,  his  majestic  figure,  suggestive  of  a  mediieval 
knight  *  8an8  peur  et  sans  reproche,'  silenced  the  hooting  multitude, 
which  until  his  appearance  in  their  midst  had  been  quite  prepared  to 
stone  the  Germans,  and  even  to  burn  them  alive. 

In  politics  Wislicenus  was  also  a  great  power,  especially  in  the  later 
years  of  his  life.  He  was  one  of  the  founders  of  the  '  Alldeutscher 
Verband '  or  Pan-Germanic  Confederation,  and  he  was  the  originator 
of  the  idea  of  greatly  increasing  the  strength  of  the  German  Navy. 

If  I  am  not  trespassing  too  much  on  your  time  I  should  like  to  relate 
a  story  told  me  by  Wislicenus  about  one  of  his  expei-iences  in  America, 
and  which  throws  an  interesting  light  on  the  state  of  professional 
chemistry  in  that  country  during  the  'fifties  of  the  last  century.  One 
day  he  was  visited  in  his  laboratory  by  two  American  gentlemen,  who 
requested  him  to  analyse  and  report  on  a  sample  of  water  from  a 
mineral  spring  which  they  wished  to  boom  for  its  therapeutic  proper- 
ties. They  said  they  must  have  the  analysis  and  report  by  the 
afternoon  of  the  same  day.  This,  Wislicenus  said,  was  quite  impossible, 
as  the  analysis  would  certainly  take  several  days,  and  possibly  even 
longer.  The  gentlemen  replied  that  they  were  of  course  pi'epared  to 
pay  him  double  the  usual  fee,  provided  that  the  results  of  analysis 
were  in  their  hands  by  the  afternoon.  Their  surprise  was  unbounded 
when  he  fctill  remained  obdurate,  and,  saying  that  they  guessed  he 
must  be  a  young  greenhorn,  they  went  to  another  chemist  of  high 
repute  in  the  city,  who  duly  furnished  them  with  an  elaborate  analysis 
and  report  on  the  same  day.  This  chemist  afterwards  cynically  told 
Wislicenus  that  he  had,  to  meet  the  exigency  of  the  case,  devised  a 
method  of  analysing  water  by  smell !  In  this  atmosphere,  Wislicenus 
began  to  feel  exercised  as  to  his  moral  security,  or,  to  use  his  own  words, 
'  ick  fvMte  mich  dort  nicht  gewahr,'  and  resolved  to  return  to  Europe 
at  the  earliest  possible  opportunity. 

But  Wislicenus  exhibited  the  same  high  principle  in  all  his  dealings, 
and  carried  his  lofty  idealism  and  undivided  devotion  to  duty  into  the 
smallest  details  of  life,  and  these  aspirations  he  had  the  power  of  com- 
municating to  those  with  whom  he  came  in  contact.  Without  any 
touch  of  Puritanism  in  the  ordinary  sens-e  of  the  word,  for  he  was  full 
of  good-fellowship  and  the  friend  of  conviviality,  he  was  one  of  those 
men  who  purify  all  their  surroundings.  In  his  presence  it  was  im- 
possible for  anyone  to  harbour  a  mean  or  unworthy  thought ;  his 
searching  but  optimistic  gaze  irresistibly  drew  forth  the  good  and  cast 
out  the  evil.     It  was  also  by  means  of  this  unquenchable  optimism, 
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let  us  call  it  Faith,  der  unerscMllterliche  Glaube,  that  he  was  able 
to  bear  with  such  marvellous  fortitude  and  resignation  the  terrible 
domestic  afflictions  with  which  his  home  was  repeatedly  visited,  and 
which  were  calculated  to  embitter  or  even  drive  to  despair  any  weaker 
nature,  but  which  served  to  impress  the  spectator  of  Wislicenus's 
troubles  with  awe  and  reverence  for  the  absolute  fearlessness  and  self- 
command  of  the  man.  Indeed,  I  have  always  felt  that  to  him  might 
well  be  applied  the  lines  of   Horace  descriptive  of   the  unswerving 

heroism  of  the  stoic  : 

'  Si  fractus  illabatur  orbis  ; 
Impavidum  ferient  ruinse.'  " 

Professor  Armstrong  seconded  the  motion,  which  was  supported  by 
Dr.  L.  T.  THORNE,who  said  : 

"  As  another  old  pupil  of  Professor  Wislicenus,  I  wish  warmly  to 
support  the  vote  of  thanks  proposed  to  Professor  Perkin  for  the 
admirable  memorial  lecture  he  has  just  given,  and  also  to  add  my  own 
word  of  homage  and  gratitude  to  the  memory  of  our  old  and  loved 
master.  I  had  the  privilege  not  only  of  being  one  of  Wislicenus's 
pupils,  but  also  of  being  for  some  time  his  lecture  assistant,  and,  as 
such,  of  living  under  the  same  roof  with  him,  and  therefore  of  seeing 
much  of  his  family  life.  I  can  fully  confirm  the  vivid  picture  of  the 
strong,  noble,  and  kindly  nature  of  the  man  which  has  been  given  by  the 
lecturer.  Wislicenus  knew,  and  was  interested  in,  the  work  of  all  his 
students,  even  the  most  elementary.  To  his  advanced  students  engaged 
in  research  work  he  was  not  only  the  teacher,  but  also  the  friend  and 
fellow-worker  in  his  beloved  science,  and  his  own  love  for  and 
enthusiasm  in  chemical  research  roused  a  similar  feeling  in  his  pupils. 
At  the  meetings  of  the  Wiirzburg  Chemical  Society,  which  he  founded, 
he  was  not  so  much  the  master  as  the  fellow-student,  and  these  meet- 
ings were  most  helpful,  and  are  still  a  pleasant  memory  with  all  old 
pupils. 

All  will  read  with  the  greatest  interest  the  review  of  Wislicenus's 
work  given  by  the  lecturer,  work  which  has  been  of  such  value  to 
chemistry  in  general,  and  to  the  question  of  the  atomic  configura- 
tion in  space  in  particular.  Although,  as  Professor  Perkin  has 
eaid,  not  many  papers  dealing  directly  with  this  latter  subject  ap- 
peared during  Wislicenus's  professorship  at  Wiirzburg,  1  can  testify 
that  the  interest  in  this  question  largely  underlay  the  work  of 
Wislicenus  and  his  pupils  during  that  period.  Much  of  the  work 
on  the  derivatives  of  ethyl  acetoacetate  was  undertaken  in  the 
hojHj  that,  by  modifying  the  conditions  of  replacement,  substances 
showing  optical  activity  might  be  artificially  built  u]),  iuul  thus  help 
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to  prove  the  asymmetrical  theory ;  and  although  negative  results  always 
ensued,  Wislicenus's  interest  in  the  question  did  not  diminish. 

Personally  I  have  always  felt  that  Wislicenus's  strong  personality 
and  friendly  and  even  fatherly  interest  had  a  great  influence  on  my  life, 
an  influence  which  I  acknowledge  with  gratitude,  and  I  believe  the 
same  feeling  is  entertained  by  all  other  old  pupils.  Wislicenus's  life 
and  work  has  undoubtedly  done  much  for  the  good  of  chemistry." 

The  vote  of  thanks  to  the  lecturer  was  then  carried  unanimously. 


Thursday,  February  2nd,  1905.     Professor  W.  A.  Tildek,  D.Sc., 
F.R.S.,  President,  in  the  Chair. 

Messrs.  Percy  E.  Spielmann  and  Alfred  F.  Joseph  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Bernard  Scott  Evans,  B.Sc,  81,  Babington  Road,  Streatham,  S.W. 

John  Greig  Ferrier,  2,  Dalhousie  Place,  Arbroath,  N.B. 

Archibald  MelvilJe  Glass,  B.Sc,  73,  Roderick  Road,  Hampstead, N. W. 

Samuel  Ernest  Groves,  10,  Melrose  Avenue,  Monkseaton. 

Peter  Maguire,  Hamer  House,  Rochdale,  Lanes. 

Ernest  Robert  Marie,  B.Sc,   135,  Le  Marchant  Road,  St.  John's, 

Newfoundland. 
Charles  Stuart  Shepherd,   Worth  Matravers  Vicarage,  Wareham. 
William   Ewart    Speight,   Corporation   Sewage   Works,    Deighton, 

Huddersfield. 
Arthur  Walsh   Titherley,  D.Sc,   Ph.D.,  Southcot,  Moreton,   near 

Birkenhead. 

Of  the  following"  papers,  those  marked  *  were  read : — 

♦12.     "  Camphorylcarbimide."      By    Martin   Onslow    Forster    and 
Hans  Eduard  Fierz. 

CH'NIC!0 
Camphorylca/rhimide,  CgHj^*:^!      ^  *    '    ,  melting  at  77%  is  readily 

volatile  in  steam,  and  the  vapour  has  a  stupefying  odour  ;  it  is  quickly 
changed  by  water  to  dicamphoryl carbamide,  CO(NH-CioHi50)o,  which 
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melts  at  261°  and,  with  organic  bases,  yields  symmetrical  disubsti- 
tuted  carbamides,  for  example,  camphorylpiperidylcarbamide, 

CO(NC,H,o)-NH-C,oH,,0, 
and    camphwylhornylcarhamide,   CO(NH'Ci^Hjy)'NH'Cj0Hj5O,    which 
melt  at  186°  and  305°  respectively. 

In  addition  to  Rupe's  camphorylcarbamide,  from  which  camphoryl- 
carbimide  is  obtained  by  the  action  of  nitrous  acid,  aminocamphor 
hydrochloride  and  potassium  cyanate  yield  camphor yl^xp-carhamide, 
CjjHjgOgNg,  which  melts  and  decomposes  at  188°;  the  m^roso-deriva- 
tive,  CjjHj^OgNg,  which  is  not  obtainable  from  the  normal  compound, 
melts  at  158°,  and,  when  freshly  prepai'ed,  yields  camphorylcarbimide 
with  boiling  water,  losing  this  property  in  the  desiccator.  Camphorylr 
methyl-i)/- carbamide,  CjgHggOgNg,  the  corresponding  substance  from 
methylaminocamphor,  melts  and  decomposes  at  200°  ;  it  is  indifferent 
towards  nitrous  acid,  and  develops  an  intense,  malachite-green  colour 
with  concentrated  sulphuric  acid. 

*13.  "Configuration  of  isonitrosocamphor  and  its  unstable  modifica- 
tion."    By  Martin  Onslow  Forster. 

It  now  seems  possible  to  represent  isonitrosocamphor  and  its 
unstable  form  by  the  configurations 

C C  and  C C 

N-OH  O  HO-N  O 

»}/;i-MoJification  ;  m.p.  152°.  a?i<i-Modification  ;  m.p.  114*. 

respectively.  The  evidence  which,  taken  in  conjunction  with  previous 
observations,  has  led  to  this  conclusion  arises  from  the  behaviour  of 
the  isomerides  towards  magnesium  methyl  iodide.     Of  the  four  oximes, 

CgHj^^CY'  ,  theoretically  obtainable,  three  have  been  isolated 

and  melt  at  178°,  183°,  and  187°  respectively  ;  these  compounds  are 
amphoteric,  and  solutions  of  all  three  in  dilute  sulphuric  acid  yield  the 
liquid  anhydride,  CjiHj^ON,  when  warmed.  Only  two  are  transformed 
in  warm  alkali,  however,  the  a-oxime  (m.  p.  178°)  resisting  this  treat- 
ment ;  as  the  o-oxime  is  derived  from  the  unstable  isonitrosocamphor 
(m.  p.  114°),  the  latter  appears  to  have  the  anii-configuration. 

Tliis  conchision  receives  support  from  the  behaviour  of  the  colourless 
benzoyl  derivative  and  the  0-metbyl  ether  of  t«onitro3ocamphor,  which 
are  now  represented  by  the  formulte 
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respectively.  This  type  of  structure  explains  the  production  of 
a-camphornitrilic  acid  on  hydrolysis  and  the  conversion  into  a-amino- 
camphor  on  reduction ;  moreover,  magnesium  methyl  iodide  trans- 
forms the  above  compounds  into  dimethylaminocamphor,  the  yield  of 
which  is  quantitative  in  the  case  of  the  colourless  benzoyl  derivative. 

*14.   "The  determination   of  molecular   weight   by    lowering    of 
vapour-pressure."    By  Edgar  PMlip  Perman. 

The  author  has  worked  out  the  details  of  a  simple  method  by  which 
molecular  weights  can  be  determined  with  moderate  accuracy  from 
measurements  of  the  lowering  of  vapour-pressure  of  the  solvent  in 
which  the  substance  under  investigation  is  dissolved.  The  solution  is 
heated  in  the  vapour  of  the  pure  solvent,  boiling  under  atmospheric 
pressure,  and  the  lowering  of  vapour-pressure  is  read  directly.  It  is, 
however,  necessary  to  pay  great  attention  to  the  manipulation. 

Discussion. 

Dr.  Barger  pointed  out  that,  although  the  freezing  point  and  the 
boiling  point  methods  might  be  considered  preferable  for  ordinary  pur- 
poses, the  value  of  vapour  pressure  methods  lay  rn  the  possibility  of 
applying  them  to  special  cases  where  other  methods  failed.  This  was 
found  to  be  the  case  with  the  microscopical  vapour  pressure  method 
described  by  him  a  year  ago. 

Mr.  Baly  pointed  out  that  in  all  probability  the  determination  of 
molecular  weights  by  the  vapour  pressure  of  a  solution  would  be 
vitiated  owing  to  a  difference  in  the  concentration  in  the  surface  layer, 
more  than  would  be  the  case  in  observing  the  boiling  point  of  the  solu- 
tion. In  the  latter  method,  a  very  rapid  renewal  of  surface  was  taking 
place,  whilst  in  the  former,  one  is  dependent  more  or  less  upon  a 
constant  surface.  He  asked  whether  the  author  had  taken  care  to 
shake  his  apparatus,  since  differences  of  concentration  in  the  surface 
are  known  to  occur,  as,  for  example,  in  solutions  of  butyl  alcohol. 

Mr.  Arthur  Marshall  said  he  could  corroborate  the  statements 
made  as  to  the  practicability  of  ascertaining  molecular  weights  by 
means  of  vapour  pressure  measurements.  He  described  a  simple 
apparatus  he  had  used  in  determining  the  vapour  tension  of  binary 
liquids,  in  which  the  difficulty  of  obtaining  a  liquid  in  a  uniform  con- 
dition was  overcome  by  employing  a  small  glass  rod  placed  in  such  a 
manner  that  when  the  apparatus  was  shaken  the  rod  stirred  the  liquid. 
But  even  with  this  precaution  he  had  found  that  in  order  to  obtain  a 
state  of  equilibrium  it  was  necessary  to  allow  the  apparatus  to  remain 
at  constant  temperature  for  several  hours  with  occasional  shaking. 
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15.    "Note    on    ^-NH-ethenyldiaminonaplithaleiie."      By    Raphael 
Meldola  and  Joseph  Henry  Lane. 

The  ethenyldiaminonaphthalene,  obtained  by  Prager  in  1885  by 
debrominating  the  bromoanhydro-base  prepared  by  the  reduction  of 
4-broino-2-nitroaceto-a-naphthalide  (Ber.,  1885,  18,  2161),  has  been 
assumed  in  our  foi*mer  paper  (Trans.,  1904,  85,  1594,  footnote)  to  be 
identical  with  the  anhydro-base  obtained  from  Markfeldt's  ethenyltri- 
aminonaphthalene  by  the  diazo-method.  We  have  already  pointed 
out  (loc.  cit.)  that  no  direct  proof  of  this  identity  has  hitherto  been 
given,  and  we  have  accordingly  repeated  Prager's  experiments  with 
certain  modifications,  which  throw  further  light  on  the  general  nature 
of  the  isomerism  which  has  formed  the  subject  of  our  investigations. 
The  bromonitroaceto-a-naphthalide  was  reduced  with  iron  and  hydro- 
chloric acid  instead  of  with  stannous  chloride,  as  in  Prager's  method,, 
and  the  bromoanhydro-base  was  found  to  be  identical  with  that 
obtained  by  the  author  named.  This  result  is  of  importance  as  sup- 
porting the  hypothesis  that  the  isomerism  of  the  ethenyltriamino- 
naphthalenes  is  due  to  the  simultaneous  or  successive  reduction  of  the 
nitro-group  (loc.  cit.,  p.  1595).  When  the  4-position  is  occupied  by  a 
bromine  atom  instead  of  by  a  nitro-group,  the  nature  of  the  reducing 
agent  makes  no  difference  in  the  nature  of  the  bromoamidine.  Iron 
and  tin  both  give  the  same  product.  The  latter  was  debrominated  by 
boiling  for  2  days  in  alcoholic  solution  with  zinc  dust  and  alkali,  and 
the  amidine  thus  obtained  was  found  to  be  identical  in  every  respect 
(m.  p.  of  picrate,  «fec.)  with  Prager's  base.  The  latter  is  therefore 
now  conclusively  shown  to  be  the  /8-NH-amidine,as  formerly  assumed, 
the  transference  of  the  NH-group  from  the  a-  to  the  )8-position  taking 
place  simultaneously  with  the  removal  of  the  bromine  atom  in  the 
manner  indicated  in  our  last  paper  {Joe.  cit.,  p.  1594). 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donation). 

DarajNiky,  L.    Enteisenung  von  Grundwasser.    pp.  104.  ill.    Leipzig 
1905.     {Reed.  23/1/05.)  From  the  Author. 

Qoppelsroeder,    Friedrich.       Studien    Uber    die    Anwenduug    dor 
OapUiaranalyse.     pp.  198.     ill.     BuHel  1904.     {Reed.  23/1/05.) 

From  the  Author. 
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Lassar-Cohn,  Chemistry  in  daily  life.  Popular  lectures.  Trans- 
lated by  M.  M.  Pattison  Muir.  pp.  xii  +  340.  ill.  London  1905. 
{Reed.  18/1/05.)  From  the  Translator. 

Lunge,  G.  Techno-chemical  analysis.  Authorised  translation  by 
Alfred  I.  Cohn.     pp.   136.     ill.     New  York  1905.     {Reccl  24/1/05.) 

From  the  Publishers. 

Nobel.  Les  prix  Nobel  en  1901.  pp.112,  ill.  Stockholm  1904. 
{Reed.  14/1/05.)  From  the  Royal  Academy  of  Sciences,  Sweden. 


II.  By  Purchase. 

Claassen,  H,,  und  Bartz,  W.  Die  Zuckerfabrikation.  pp.  x  +  270. 
ill.     Leipzig  1905.     {Reed.  Ij^jOb.) 

Nernst,  Walter.  Theoretical  chemistry  from  the  standpoint  of 
Avogadro's  rule  and  thermodynamics.  (Translated  by  Robert  A. 
Lehfeldt.)  Revised  in  accordance  with  the  fourth  German  edition, 
pp.  xxiv  +  771.     ill.     1904.     (/?ecd  18/1/05.) 

III.  Pamphlets. 

Alwood,  William  B.,  Davidson,  R.  J.,  and  Moncure,  W.  A.  P. 
The  chemical  composition  of  apples  and  cider.  (U.  S.  Dept.  of  Agi'ic, 
Bureau  of  Chemistry,  Bulletin  No.  88.)     Washington  1904. 

Clayton,  Edwy  G.  The  will  of  Sir  William  Browne,  M.D. 
(1692—1774).     (From  the  British  Medical  Journal,  1904.) 

Lamb,  M,  Charles,  The  detection  of  adulterants  in  sumach  by 
microscopical  examination.  (From  the  J.  Soc.  of  Dyers  and  Colottrists, 
20,  1904.) 

The   dyeing   of   chrome  leather,  and  storing  in  the  "  crust." 

(Fi'om  the  /.  Soc.  of  Dyers  and  Colour  is  fs,  20,  1904.) 

"  Seaweed  as  a  finishing  material    for   leather."     (From   the 

Leather  Trades  Review,  1904.) 

The  determination  of  sulphuric  acid  in  leather,  pp.  7.  London 

1903. 


2t) 


ANNIVERSARY   DINNER. 

It  has  been  decided  by  the  Council  to  arrange  for  a  Dinner  of  the 
Fellows  of  the  Society  and  their  friends  on  Wednesday,  March  29th, 
1905,  this  being  the  day  fixed  for  the  Annual  General  Meeting. 
Further  particulars  •will  be  announced  shortly. 


At  the  next  Ordinary  Meeting,  on  "Wednesday,  February  16th,  1905, 
at  5.30  p.m.,  the  following  papers  will  be  communicated  : 

"The  condensation  of  pheuylglycine  esters  in  presence  of  sodium 
ethoxide."     By  A.  T.  de  Mouilpied. 

"Nitrogen  halogen  derivatives  of  the  aliphatic  diamines."  By 
F.  D.  Chattaway. 

"  Nitration  of  substituted  azo-phenols."  By  J.  T.  Hewitt  and 
H.  V.  Mitchell. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT   THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 


The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Wednesday,  February  15th,  1905. 

Angel,  Andrea, 

41,  Wellington  Square,  Oxford. 
M.A.  Chemistry  Tutor  to  the  Non-Collegiate  Students,  Oxford 
University.  Late  Exhibitioner,  and  Dixon  Scholar  of  Christ  Church, 
Oxford.  First  Class  Honours  (Chemistry)  in  the  Final  School  of 
Natural  Science,  1899.  Joint  Author,  with  Mr.  Yernon  Harcourt,  of 
**  Observations  on  the  Phenomena  and  Products  of  the  Decomposition 
of  Normal  Cupric  Acetate  when  Heated,"  J.  C.  S.  (Trans.),  1902, 
p.  737.  Engaged  upon  a  similar  investigation  of  Cupric  Formate. 
A.  Vernon  Harcourt.  D.  H.  Nagel. 

H.  Brereton  Baker.  W.  W.  Fisher. 

J.  E.  Marsh. 

Arnaud,  Francis  William  Fredk., 
17,  Maddox  Street,  London,  W. 
Analytical    Chemist.     Studied  Chemistry,  etc.,  at  King's  College, 
London.      For   about   ten   years   have   been   engaged   in  Analytical 
Chemistry,  and  at  present  Assistant  to  C.  H.  Cribb,  Esq.,  F.I.C.     I 
am  an  Associate  of  the  Institute  of  Chemistry. 

W.  F.  Lowe.  Cecil  H.  Cribb. 

A.  J.  Greenaway.  J.  H.  Coste. 

R.  Grimwood.  Frank  Clowes. 

J.  M.  Thomson.  E.  T.  Shelboum. 
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Ashwell,  James  Henry, 

117,  Waterloo  Crescent,  Nottingham. 
Bleacher  and  Dyer  of  Hosiery.     Manager  of  H.  Ashwell  <fe  Co., 
Hosiery  Finishers.    Attended  the  Chemical  Course  at  Owens  College. 
Member  of  the  Society  of  Chemical  Industry  ;  also  of  the  Faraday 
Society. 

Francis  D.  Toyne.  A.  B.  Steven. 

Reginald  B.  Brown.  A.  G.  Perkin. 

Arthur  Slator.  Henry  J.  S.  Sand. 


Barnes,  James  Hector, 

The  Briars,  King's  Norton,  Birmingham. 
Analytical  Chemist  and  Assistant  to  C.  C.  Duncan,  Esq.,  County 
Analyst  for  "Worcestershire.     Bachelor  of  Science  of  the  University 
of  Birmingham.     Five  years  Assistant  to  the  late  Mr.  John  Barclay, 
B.Sc.,  F.C.S.,  Analytical  Chemist. 

Percy  F.  Frankland.  Alex.  Findlay. 

Alex,  McKenzie.  T.  S.  Moore. 

T.  Slater  Price. 


Briggs,  Samuel  Henry  Clifford, 

Green  Bank,  Cleckheaton,  Yorks. 
"Worsted  Spinner.  Student  for  six  years  in  the  University  of  Leeds. 
Ist  Class  Honours  in  Chemistry  in  Victoria  University  B.Sc.  exam., 
1901.  Joint  author  of  following  papers:  Tratis.,  1902,  210  (with 
A.  G.  Perkin,  Esq.);  Proc,  1902,  18,  172,  and  Trans.,  1903,  83, 
1213  (with  Prof.  J.  B.  Cohen);  Author  of  following  papers:  Trans., 
1903,  83,  391 ;  Trans.,  1904,  85,  672  and  677. 

Arthur  Smithells.  J.  B.  Cohen. 

A.  G.  Perkin.  H.  M.  Dawson. 

C.  E.  Whiteley. 

Campbell,  James  H, 

3,  Morrison  Terrace,  North  Road,  Bellshill,  N.B. 
Metallurgical  Chemist.  For  seven  years  at  the  "Works  of  the 
Landore  Siemens  Steel  Co.,  and  for  eighteen  years  chief  chemist  of 
the  Summerlee  and  Mossend  Iron  and  Steel  Co.,  Mosscnd,  N.B.  At 
present  partner  of  the  firm  of  Robertson  and  Campbell,  Analytical  and 
Consulting  Chemists,  Glasgow. 

Frederick  Robertson.  Thomas  Gray. 

Douglas  A.  MacCallum.  G.  0.  Henderson. 

A,  Humboldt  Sexton, 
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Clark,  P.  B., 

Instructor  in  Chemistry  in  the  Pennsylvania  State  College, 
State  College,  Pa. 
Bachelor  of  Science,  "West  Virginia  University,  1898;  Doctor  of 
Philosophy,  Johns  Hopkins  University,  1902.  Subject  of  dissertation  : 
"  The  Action  of  Substituted  Ammonias  of  the  Aliphatic  Series  on  the 
Chlorides  of  or^Ao-Sulphobenzoic  Acid  "  {American  Chemical  Journal, 
vol.  30,  p.  277). 

Jas.  Lewis  Howe.  Ira  Remsen. 

G.  G,  Pond.  F.  P.  Venable. 

J.  F.  McGregory. 

Clarkson,  George  Douglas, 

Mirfield,  Yorkshire. 
Analytical  Chemist,  as  applied  to  Brewing  and  Malting.     For  ten 
years  Assistant  to  Lawrence  Briant  in  general  Analytical  work  and 
demonstrator  in  Brewing  Chemistry,  and  five  years  Analyst  to  large 
firm  of  Maltsters  in  Yorkshire  (present  berth). 

Alex.  K.  Miller.  Lawrence  Briant. 

Tom  Grossman.  Arthur  J.  Starey. 

Harold  W.  Harman. 

Collitt,  Bernard, 

79,  Eastbourne  Terrace,  Gainsborough. 
Analytical  Chemist  to  Messrs.  Marshall,  Sons  tfeCo.,  Ltd.,  Engineers, 
Gainsborough.  1901,  Jacob  Bell  Scholar  at  the  School  of  Pharmacy  ; 
1902,  Passed  the  Minor  Examination  ;  1903,  Passed  as  Pharmaceutical 
Chemist  and  obtained  Silver  Medal  for  Chemistry  (Advanced),  and 
Certificate  for  distinguished  merit  in  Botany  (Advanced)  (of  the 
Pharmaceutical  Society  of  Great  Britain).  Studied  one  term  in  Metal- 
lurgical Laboratory  of  Sheffield  University  College  (Technical  Depart- 
ment) under  Prof.  J.  0.  Arnold.  Spent  one  year  as  assistant  chemist 
in  the  Analytical  Laboratory  of  Messrs.  Ludw.  Loewe  <k  Co.,  A.G. 
Berlin,  Germany. 

J.  Norman  Collie.  Arthur  W.  Crossley. 

W.  Palmer  Wynne.  Harry  Lucas. 

T.  E.  Wallis.  F.  Filmer  De  Morgan. 

E.  J.  Millard.  F.  M.  Mercer. 

Bade,  Samuel  George, 

10,  Eagle  Street,  Port  Talbot,  S.  Wales. 
Science   Master   in   Port  Talbot   County  School.     I   have  studied 
Chemistry   at   Wellingboro'    Gram.    Sch.,   University  Tutorial   Coll., 
London,    Municipal   Tech.   Sch.,  Birmingham,  and   have   taught   the 


30 

subject  at  Loughton  School,  Essex,  and  at  Port  Talbot  County  School, 
I  have  passed  the  following  exams,  in  Chemistry :  Inter.  Science  and 
Prelim.  Scientific  London  University.  Board  of  Education,  Stage  III., 
Theoretical  and  Practical  (Inorganic). 

W.  H.  Edwards.  J.  W.  Shepherd. 

Joseph  Brown.  Wm.  Ping. 

George  H.  West.  W.  A.  Rugginz. 


Gardner,  Charles  Richard, 

Green  Cottage,  Brunswick  Sq.,  Gloucester. 
Chief  Assistant  to  Mr.  G.  Embrey,  F.C.S.     Student  at  Gloucester 
School  of  Science  from  1890  to  1895.     As  second  Assistant  to  Mr.  G. 
Embrey,  F.C.S.,  F.I.C.,  Analyst  for  the  County  of  Gloucester,  from 
1892  to  1897,  and  from  then  until  present  date  as  Chief  Assistant. 
George  Embrey.  J.  S.  S.  Brame. 

J.  Kear  Colwell.  Raymond  Ross. 

Will.  T.  Boom. 

Qoodier,  Herbert, 

16,  Hall  Royd,  Shipley,  nr.  Bradford. 
Experimental  Engineer,  c/o  The  Bradford  Dyers'  Association, 
Bradford.  Experimental  Engineer,  dealing  with  new  pi-ocesses,  etc.,  in 
Dyeing,  etc.  Holder  of  3  years'  Scholarship  (Evening)  in  Chemistry  and 
Dyeing,  Bradford  Technical  College.  I  wish  to  keep  in  touch,  mainly, 
with  Chemical  Literature  as  applied  to  Bleaching,  Dyeing,  Finishing, 
and  Calico-printing. 

Thorp  Whitaker.  John' K.  S.  Dixon. 

Walter  Leach.  A.  B.  Knaggs. 

Ellis  Clayton. 


Heely,  Frederick  William, 

10,  Yarborough  Street,  Grimsby. 
Engaged  in  tlie  analytical  work  in  connection  with  the  Pharmacy  of 
W.  Barker,  Escj.,  81,  Victor  Street,  Grimsby.  Passed  the  Minor  and 
Major  Examinations  of  the  Pharmaceutical  Society,  was  for  one  year 
a  student  at  the  Metropolitan  College  of  Pharmacy,  Kennington  Park, 
8.E.,  and  now  desirous  of  having  the  Society's  Publications  to  keep  in 
touch  with  modern  analytical  processes, 

W.  Watson  Will.  David  J.  Williams. 

F.  Filmor  Do  Morgan.  Edward  Divers. 

H.  Lucas.  Peter  MacEwan. 

Thos.  Tyrer. 
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Henderson,  James  Alexander  Russell, 

Chihli  Provincial  College,  Paotingfu,  N.  China. 
Professor  of  Chemistry  and  Physics.  B.Sc.  Glasgow  University 
(Ap.  1901) :  Research  with  Dr.  W.  Carrick  Anderson  on  Indian  and 
Japanese  Coals  :  and  action  of  pyridine  on  coals  :  published  Jour.  Soc. 
Chem.  Ind.,  Feb.  28th,  1902  :  laboratory  assistant  and  demonstrator 
to  lecturer  in  Organic  Chemistry  in  Glasgow  University,  1899 — 1901  : 
3.T  years  full  charge  of  works  laboratory  of  Messrs.  Glenfield  k 
Kennedy,  Ltd.,  Hydraulic  Engineers,  Kilmarnock.  Research  on  cast- 
iron  and  various  alloys,  especially  manganese  bronzes.  Appointed 
Prof,  of  Chemistry. 

W.  Carrick  Anderson.  Thomas  Gray. 

John  Ferguson.  G.  G.  Henderson. 

James  Roberts,  jun.  A.  Humboldt  Sexton, 


Hennings,  Dr.  Carl  Richard, 

19,  St.  Dunstan  Hill,  London,  B.C. 
Analytical  Chemist.  Farbenfabriken  vorm.  Fi-iedr.  Bayer  <k  Co., 
Elberfeld.  German  State  Examination  as  Pharmaceutical  Chemist, 
Freiburg  i/B.  1899.  Ph.D.  in  Natural  Sciences,  Freiburg  i/B.  1901. 
German  State  Examination  in  Food  Chemistry,  Berlin,  1902.  Con- 
tributions:  Ber.  d.  D.  Ch.  Ges.,  XXXIV.,  1772—1778;  XXXV., 
1338— UOO. 

C.  Duisberg.  Wyndham  R.  Dunstan. 

James  Dewar.  Thos.  A.  Henry. 

Edgar  J.  Millard. 


Jones,  Bernard  Mount, 

"Alcala,"  Hermitage  Road,  Upper  Norwood,  S.E. 
Student  of  Chemistry,  engaged  in  research  work.     Natural  Science 
Scholar  of  Balliol  College,  Oxford.     First  Classes  in  Honours  in  the 
Final  Schools  of  Chemistry,  Mineralogy,  and  Crystallography. 
H.  Brereton  Baker.  Harold  Hartley. 

Henry  A.  Miers.  D.  H.  Nagel. 

R.  Tabor  Lattey. 

Jones,  Percy  Walter, 

Toowong,  Brisbane,  Queensland. 

Assistant  Government  Analyst.     Five  years  Assistant  Government 

Analyst,    Queensland.     Four   years    Lecturer   in   Chemistry   for   the 

Pharmaceutical  Society  and  Sydney  University  Extension  Board  of 

Queensland.      One   year    Assistant  to   Government   Analyst,   South 
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Australia.     Four  years  Junior  Assistant  to  Dr.  Rennie,  Professor  of 
Chemistry,  Adelaide  University. 

J.  Brownlie  Henderson.  W.  A.  Hargreaves. 

J.  C.  Briinnich.  Edward  H.  Rennie. 

Alexander  Orr. 

Jones,  Tudor  Foulkes, 

Bro  Dawel,  Bangor,  North  Wales. 
Mathematical  and  Science  Master  at  Lurgan  College,  Co.  Armagh, 
Ireland.  B.Sc.  (Wales).  Final  Subjects  : — Mathematics  (Pure  and 
Applied)  and  Chemistry  (Inorganic  and  Organic) ;  also  Intermediate 
Physics.  My  training  in  chemistry  extended  over  4  years,  1898 — 1902, 
and  on  an  average  I  put  in  10  hours  a  week.  I  studied  at  the 
University  College  of  North  Wales,  Bangor.  Since  August,  1902,  I 
have  been  engaged  here  as  Mathematical  and  Science  Master,  the 
science  subjects  including  Elementary  Physics  and  Elementary  and 
Advanced  Chemistry. 

James  J.  Dobbie.  J.  Holms  Pollok. 

Alexander  Lauder.  E.  A.  Letts. 

Robt.  D.  Abell. 

Leech,  Herbert  Louis, 

3,  London  Road,  Blackburn. 
Demonstrator  in  Chemistiy  at  the  Technical  School,  Blackburn.  I 
have  studied  Chemistry  for  upwards  of  six  years ;  for  two  sessions  at 
the  Municipal  Technical  School,  Manchester,  at  the  Victoria  University 
for  one  year,  and  have  had  four  years'  practical  experience  in  the 
chemical  works  of  Levinstein's,  Ltd.,  of  Crumpsall.  I  have  recently 
been  appointed  as  assistant  to  Dr.  Pickard  and  Demonstrator  in 
Chemistry  at  the  Technical  School,  Blackburn. 

Robert  H.  Pickard.  Stanley  J.  Peachey. 

William  J.  Pope.  Frank  S.  Sinnatt. 

L.  G.  Radcliffe.  Jas.  Grant. 


Lister,  Joseph, 

50,  J'ortland  Street,  Lancaster. 
Science  Master.     (1)  B.Sc.,  London,  with  Honours  in  Chemistry; 
(2)  A.R.C.S.,  Lend. ;  *♦  Hatton  "  prizeman  in  Chemistry ;  (3)  Lecturer 
on   Chemistry,   Leeds    Central    Higher    (Irade  School,   for   5   years. 
(4)  Senior  Htaenco  Master,  Storey  Institute,  Lancaster,  for  IJ  years. 
William  A.  Tilden.  (S.  T.  Morgan. 

M.  0.  Forster.  Chapman  Jones. 

James  C,  Philip. 
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Lloyd,  George  Moss,  M.A.,  M.Sc, 

*'  Homeland,"  Queen's  Road,  Rock  Ferry,  Cheshire. 
Schoolmaster  in  employ  of  Liverpool  Education  Authority,  also  a 
post-graduate  student  in  Chemistry,  a  Master  of  Science  of  the 
University  of  Liverpool  (degree  was  taken  in  1904  in  the  Honours 
School  of  Chemistry).  At  present  a  post-graduate  student  at  the 
University  of  Liverpool,  doing  Chemical  Research.  Also  M.A.  (Vict.) 
and  Inter.  B.A.  (London). 

J.  Campbell  Brown.  Sydney  Young. 

F.  G.  Donnan.  H.  B.  Dixon. 

A.  C.  AhraJiam. 

Lucas,  Edward  William,  F.I.C., 

37,  Barton  St.,  Kensington,  W. 
Wholesale  Chemist  and  Druggist,  late  Assistant  Oovernmeni. 
Analyst,  Hong  Kong.  Fellow  of  the  Institute  of  Chemistry.  Author 
of  "  Practical  Pharmacy,"  pp.  528,  "  Churchill."  Editor  of  "  Beasley'a 
Book  of  Prescx-iptions,"  1905,  Edition  "  Churchill,"  and  numerous 
papers  on  Analytical  and  Pharmaceutical  Chemistry  in  the  Pharm. 
Journal  and  other  Journals.  One  of  the  Referees  in  Pharmacy  in 
connection  with  the  Revision  of  the  British  Pharmacopoeia. 

W.  Palmer  Wynne.  F.  Stanley  Kipping. 

W.  H.  Per  kin,  jun.  Percy  F.  Frankland. 

Walter  Hills. 

Luck,  Alfred  Courtenay, 

Crosslea  House,  Ipswich. 
Explosives  Manufacturer,  now  Chief  of  the  Experimental  ancj 
Chemical  Department  for  Explosives,  Argentina  Government.  Four 
years  as  Assistant  to  W.  E.  Halse  (late  F.C.S.,  F.I.C.),  many  yeara 
chief  chemist  to  Pigou  Mills  &  Laurence,  Ltd.,  Dartford.  Joint  author 
with  C.  F,  Cross  of  a  paper  on  Nitro-cellulose,  read  before  Chemical 
Industry  Society, 

C.  F.  Cross.  Henry  de  Mosenthal. 

Edward  Bevan.  Oscar  Guttmann. 

Geo.  W.  MacDonald, 

Meldrum,  Andrew  Norman, 

16,  Mooroaks  Road,  Sheffield. 

Lecturer    and    Demonstrator   in    Chemistry,    University    College,. 

Sheffield.     Associate  of  the  Royal  College  of  Science,  London  (1896), 

Doctor  of  Science,  Aberdeen  (1904).      Studied  Chemistry  at  Aberdeen 

University,  the  Royal  College  of   Science,    London,   and   University 
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College,  Dundee.  Lecturer  and  Demonstrator  in  Chemistry  at 
University  College,  Liverpool  (1900 — 2),  and  Aberdeen  University 
(1902 — 4).  Joint  author  with  Professor  Japp  of  four  papers  published 
in  the  Transactions  of  the  Chemical  Society. 

F.  R.  Japp.  W.  Palmer  Wynne. 

James  Walker.  W,  E.  S.  Turner. 

John  S.  Lumsden.  M.  0.  Forster. 


Mills,  William  Sloan,  M.A., 

Queen's  College,  Gal  way. 
Kodak  Company's  Research  Assistant  (since  1903),  working  at 
Queen's  College,  Galway.  Student  and  Scholar,  Q.C.G.,  1894—1900; 
Dem.  of  Chem.,  1897—1900;  B.A.  in  Chem.  and  Physics,  Hon.  and 
£21  Exhib.,  1898  ;  M.  A.  Honors,  1900  ;  published  paper  :— "  Diphenyl 
and  Dialphyl  Ethylene  Diamines,"  etc.  (Trans.  Chem.  Soc,  1900, 
77,  1020);  1851  Exhib.  Research  Scholar  working  at  Berlin  Univ., 
1900—1901,  1901—1902  and,  for  third  year,  1902—1903.  Other 
published  papers  on  Glucoside  Synthesis  and  on  the  Action  of  Oxides 
of  Nitrogen  on  Oximido-compounds : — J.  Chem,  Soc,  1901,  Trans., 
79,  704  ;  Scient.  Proc.  Roy.  Dub.  Soc.,  1901,  9.  506  and  508  ;  Brit. 
Assoc.  Report,  1903,  635,  636,  and  637  ;  Liebig's  Annalen,  1904, 
330,  247. 

A.  Senier.  Alex.  McKenzie. 

W.  Goodwin.  R.  H.  Aders  Plimmer. 

E.  Frankland  Armstrong.  M.  0.  Forster. 

Moore,  Charles  Watson,  B.Sc, 

38,  Demesne  Road,  Whalley  Range,  Manchester. 
Student  of  Chemistry.  Five  years  a  Chemist  with  Messrs.  I.  Levin- 
stein &  Co.,  Ltd.,  and  subsequently  studied  for  4  years  at  the  Owens 
College.  Graduated  B.Sc,  Victoria  University,  with  First  Class 
Honours  in  Chemistry  in  1904.  Author  of  "The  Formation  of 
Phloroglucinol  by  the  Interaction  of  Ethyl  Malonate  with  its  Sodium 
Derivative"  (Trans.,  1904,85,  165). 

H.  B.  Dixon.  G.  H.  Bailey. 

W.  H.  Perkin,  jun.  William  A.  Bone. 

D.  L.  Chapman.  J.  F.  Thorpe. 

Pennycuick,  Thomas,  B.Sc,  Lond., 

6,  Ix)rno  Street,  Fairiichl,  Liverpool. 
Science    Muster,   Green    Lane   School,    Liverpool.     B.Sc,    London. 
Assistant    ChemiHtry    Master,    St.    Mark's     Upper    School,    Chelsea 
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[1895 — 1898].     First  Assistant  (Science  Master),  Green  Lane  School, 
Liverpool. 

Frank  E.  "Weston.  J.  C.  Crocker. 

Henry  R.  Ellis.  Edward  Haworth. 

J.  Bernard  Coleman.  //.  Baker. 


Perrott,  Bert, 

Ael-y-Bi-yn,  Penywern  Road,  Neath,  Glam. 
Science  Master  and  Lecturer  in  Chemistry.  As  a  student  I  have 
made  a  special  study  of  Chemistry  for  the  last  8  or  9  years,  having 
studied  at  several  of  the  recognised  London  Institutions,  but  more 
especially  under  Prof.  Hewitt  at  the  East  London  Tech.  College.  The 
last  4|^  years  have  been  spect  in  teaching  the  subject,  formerly  at 
the  Ilford  Higher  Grade  School  and  now  at  the  Neath  Intermediate 
and  Technical  School. 

William  Ping.  J.  T.  Hewitt. 

W.  A.  Rugginz.  Thomas  L.  D.  Porter, 

J.  A.  Harrison. 

Pyman,  Frank  Lee, 

The  Oaks,  Hitchin,  Herts. 
Chemist.  1902,  B.Sc.  degree  (1st  Class  Chemistry  Honours),  Owens 
College,  Manchester.  Leblanc  Medallist,  Mercer  Scholar,  1904,  Ph.D. 
degree  (Basle).  Publications :  Berichte  d.  Ch.  G.,  36,  2700.  Bam- 
berger and  Pyman,  "  Ueber  o-Hydroxylaminobenzoesaureathylester." 
Dissertation  (Zurich,  1904),  "  Ueber  o-Hydroxylaminobenzoesaure  und 
Oxy- 1/^ -anthi-anil ." 

Harold  B.  Dixon.  William  A.  Bone. 

"W.  H.  Perkin,  jun.  Frederick  B.  Power. 

Frederic  H.  Lees. 

Quant,  Ernest, 

2,  Park  Crescent,  Torquay. 
Analytical  and  Consulting  Chemist,  Director  of  South  Devon 
Chemical  and  Bacteriological  Laboratory.  Analyst  for  last  nine  years 
to  Devonshire  Dairies,  Limited,  Torquay,  and  409,  Oxford  Street, 
London.  Member  of  the  Pharmaceutical  Society.  Studied  Chemistry 
(General),  School  of  Science,  Gloucester.  Pharmaceutical :  South 
London  (Muter's)  School  of  Pharmacy.  Food  Analysis  (special 
courses),  Public  Analysts*  Laboratory,  Exeter,  and  King's  College, 
London. 

John  Muter.  Patrick  H.  Kirkaldy. 

George  Embrey.  Thomas  Tickle. 

John  M.  Thomson.  A.  ti.  M.  Muter. 
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Ratcliflfe,  "William  Henry, 

18,  Wheeler  Street,  Maidstone. 
Teacher  of  Science.    B.Sc.  (London  University).    Teacher  of  Science, 
Tenison's  School,  Leicester  Square,  W.C.     I  am  desirous  of  keeping  in 
touch  with  the  latest  literature  in  Chemistry. 

Frank  E.  Weston.  Edward  Haworth. 

H.  K.  ElHs.  H.  Baker. 

C.  T.  Bennett.  Harold  M.  Read. 

Richards,  Frederick  George, 

21,  Button  Street,  Manchester. 
Demonstrator  in  the  Brewing  Department,  Municipal  School  of 
Technology,  Manchester.  Three  years  Student  at  the  School  of 
Technology,  1896  to  1899.  Chemist  at  Oxynite  Works,  Newport 
(Mon.),  1899  to  1902.  On  the  staff  of  the  School  of  Technology  from 
1902.  Honours  in  Inorganic  Chemistry  (Science  and  Art).  First 
Honours  and  Silver  Medallist  in  Brewing  (City  and  Guilds). 

William  J.  Pope.  F.  S.  Sinnatt. 

Jas.  Grant.  Arnold  Turner. 

L.  G.  Badcliffe.  Henry  Gough. 

Rogers,  Harold  Rudolph, 

75,  South  Side,  Clapham  Common,  London,  S.W. 
Science  Master  at  the  Croydon  Borough  Secondary  School  for  Boys. 
(1)  Honours,  B.A.,  Oxford,  second  class  in  the  Final  Honour  School  of 
Natural  Science,  Chemical  Section.  (2)  Honours  Intermediate,  B.Sc, 
London,  in  Chemistry.  (3)  Science  tutor  at  St.  Mark's  College, 
Chelsea,  S.W. 

John  Watts.  J.  E.  Marsh. 

W.  W.  Fisher.  D.  H.  Nagel. 

N.  Y.  Sidgwick. 

Scholefleld,  Fred, 

9,  Lyndhurst  Villas,  Magdalen  Road,  Norwich. 
Analytical  Chemist.  1900 — 1904  received  scientific  training  at  the 
Yorkshire  College,  Leeds,  specialising  in  Chemistry.  Obtained  B.Sc. 
(Lend.),  1902  ;  B.Sc.  (Vic),  with  First  Class  Honours  in  Chemistry, 
1903  ;  A.I.C.,  1904.  Joint  author  of  paper  in  the  Society's  Journal 
(Ti-ans.,  1904,  v.  86,  p.  1432),  "On  the  Colouring  Matters  of  the 
Stilbene  Group."  At  present  Chemist  to  Messrs.  F.  Hinde  &  Sons, 
Ltd.,  St.  Mary's  Silk  MUls,  Norwich. 

Arthur  Smithells.  A.  G.  Green. 

J.  B.  Coheiu  A.  G.  Perkin. 

H,  R.  Procter. 
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Schroder,  Harold, 

Lithgow,  N.S.  Wales. 
Assayer,  Great  Cobar  Copper  Mining  Syndicate.  Teacher  of 
Assaying,  Moouta  School  of  Mines,  S.  Aus.  Lecturer  of  Chemistry, 
Lithgow  Technical  College.  Chief  Assist.  Chemist,  Wallaroo  Smelting 
Works,  S.  Aus.  Chief  Chemist  and  Assayer,  G.C.C.M.Synd., 
Lithgow. 

G.  C.  McMurtry.  J.  A.  SchoHeld. 

Edward  H.  Rennie.  G.  A.  Goyder. 

Basil  Turner. 

Scott,  John  Irwin, 

Trent  College,  Long  Eaton,  Derbyshire. 
Science   Master.     B.A.    (Oxen.).       First   Class   in  Final    Honours 
School   of    Natural    Science    (Cliemistry).      Eight    months*    work    in 
the  Erstes  Chemischas  Laboratorium,  Leipzig,  under  the  late  Prof.  J. 
Wislicenus. 

V.  H.  Veley.  J.  E.  Marsh. 

W.  W.  Fisher.  John  Watts. 

H,  L.  Bowman. 

Seaton,  William  Dunham, 

40,  Argyle  Road,  Ilford,  Essex. 
Analytical  Chemist,  Messrs.  Parke,  Davis  and  Co.,  Manufacturing 
Chemists,  Hounslow,  Middlesex.  Certificated  Day  Student  (Third 
Year),  Chemical  Department,  Technical  College,  Finsbury,  Leonard 
Street,  E.C.  Late  Student-Chemist,  Messrs.  John  Brown  and  Co., 
Atlas  Steel  and  Iron  Works,  Sheffield. 

R.  Meldola.  F.  Southerden. 

John  Castell-Evans.  Frank  E.  King. 

J.  F.  II.  Gilbard. 

Simmons,  William  Herbert, 

"  Oakleigh,"  Stoke  Newington  Common,  London,  N. 
Analytical  Chemist.  B.Sc.  (Lond.).  Studied  Chemistry  at  Finsbury 
Technical  College  and  the  Birkbeck  Institute.  For  3^  yrs.  Assistant 
to  Dr.  S.  Rideal,  F.  I.C.  For  last  2  yrs.,  and  at  present,  Chemist  to 
the  Vinolia  Co.,  Ltd.  Joint  author  with  F.  Hudson  Cox,  Esq.,  F.I.C., 
of  a  paper  on  "  Otto  of  Rose  "  before  the  Society  of  Public  Analysts, 
and  contributor  of  notes  on  essential  oils  to  the  Cfiemical  News  and 
Chemist  and  Drxiggist. 

Samuel  Rideal.  John  E.  Mackenzie. 

William  T.  Burgess.  J.  W.  Shepherd. 

Lawrence  Briant. 
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Troye,  Gustave  Arthur, 

Johannesbui'g,  P.O.  Box  2706. 
Consulting  Engineer.  Surveyor  to  late  Transvaal  Government, 
Compiler  of  Troye's  Map  of  the  Transvaal  and  other  geographical 
compilations,  consultant  to  Sundry  Mining  and  Financial  Companies. 
A  Student  of  Chemistry,  especially  Mineral  Chemistry,  for  many  years. 
A  member  of  the  Institution  of  Mining  and  Metallurgy,  London, 
where  I  read  paper,  16th  Jan.,  1901. 

John  J.  Beringer.  H.  W.  Hutchin. 

H.  R.  Beringer.  A.  D.  Hall. 

W.  H.  Men-ett. 
Want,  William  Phillip, 

11,  Pearfield  Road,  Forest  Hill. 
Editor,  British  and  Colonial  Druggist,  44,  Bishopsgate  Without,  E.C. 
Pharmaceutical  Chemist;  Bell  Scholar,  Pharmaceutical  Society,  1885 — 6. 
School  of  Pharmacy  of  the  Pharm.  Society  :  Chemistry  and  Chemical 
Physics,  First  certificate  of  merit,  March^  1886,  and  First  certificate 
of  honour,  July,  1886;  Botany  and  materia  medica,  Bronze  medal, 
March,  1886;  First  certificate  of  honour,  July,  1886,  Matriculation 
certificate  of  University  of  London;  Senior  Cambridge  Local  Exam. 
Honours  (3rd  class)  with  Distinction  in  English  and  Zoology.  College 
of  Preceptors,  First  Class,  First  Division,  Special  certificate  in 
6  subjects. 

John  Attfield.  Joseph  W.  Swan. 

Wyndham  R.  Dunstan.  Frederick  B.  Power. 

Thomas  Tyrer.  H.  A.  D.  Jowett. 

Weiskopf,  Eric  H., 

Modderfontein,  Transvaal. 
Chief  Laboratory  Chemist,  and  Technical  Chemist,  Dynamite  Factory, 
Modderfontein,  B.S.  A.  Explosives  Co.,  Ltd.  Read  paper  on  "  Missfiros, 
their  theory,  etc.,"  before  C.M.S.  of  S.A.  (Joui-nal,  1902—3),  do.  on 
"  The  Contact  Process  "  before  S.A.  Assoc,  for  Adv.  of  Sc.  (In  course 
of  publication,  1904).  Gave  evidence  before  Miners'  Phthisis  Com- 
mission on  Toxicology  and  kind  and  amount  of  gases  of  explosives. 
(Transvaal,  Blue  Book  on  subject,  1903).  Toxicology  of  Nitrous  Oxides 
(KiXtract  in  Zeitschrift  fiir  angew.  Chomio,  No.  IV.,  1904),  etc.,  etc. 
G.  H.  Beckett.  Leo  F.  Guttmanu. 

Oscar  Guttmann.  G.  O.  Henderson. 

Tlioiiias  (Iray. 
Wheeler,  Erneat, 

335,  Park  Road,  Oldham,  Lanes. 
AuulyticttI  and  Metallurgical  CheniiHt   at   Messrs.   Crossley  Bros., 
Md.,  "Utty"  Gaa  Engine  Works,  Oponshaw,  Manchester.     For  three 
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years  articled  pupil  with  Messrs.  Grace,  Calvert,  and  Thomson,  Royal 
Institution  Laboratory,  Manchester.  Four  and  a  half  years  with 
Messrs.  Piatt  Bros,  and  Co.,  Ltd.,  Textile  Manufacturers,  Hartford 
Iron  Works,  Oldham,  as  Chief  Chemist.  For  the  last  one  and  a  half 
years  (and  at  the  present  time)  with  Messrs.  Cros.sley  Bros.,  Ltd.,  Gas 
Engine  and  Gas  Producer  Manufacturers,  as  Chief  Chemist. 

William  Thomson.  John  Allan. 

John  Angell.  J.  Hiibner. 

William  J.  Pope.  J.  Cm-ter  Bell. 

James  Porter  Shenton.  F.  S.  Sinnatt. 


Wlgginton,  John  Henry  Becker, 
Kennington  Cross,  S.  E. 
Analytical  Chemist.  General  Manager  of  the  Laboratories  of  Messrs. 
S.  F.  Goss,  Ltd.,  Scientific  Chemists,  Wholesale  and  Export,  460,  Oxford 
Street,  and  201,  Regent  Street,  London,  W.  Chief  Chemist  to  the 
above  Firm.  Member  of  the  Pharmaceutical  Society  of  Great  Britain. 
Certified  Dispenser  of  the  Society  of  Apothecaries  of  London.  Enrolled 
Ophthalmic  Optician,  Brit.  Optical  Association. 

A.  H.  M.  Muter.  F.  Pilkington  Sargeant. 

J.  W.  Epps.  Chas.  Turner. 

George  //.  Gahh. 

Wilkinson,  John  Wells, 

28,  Egerton  Terrace,  Bexley  Road,  Northumberland  Heath, 
Belvedere,  Kent. 
Teacher  and  Chemist.  Associate,  i.  Merchant  Venturers'  Technical 
College,  Bristol  (chemistx*y),  ii.  University  College  of  Wales,  Aberystwyth. 
M.A.  (Wales) ;  Inter.  B.Sc.  (London) ;  Honours  Board  of  Education 
(Theoretical  and  Practical).  Late  Teacher  of  Chemistry,  Science 
School,  Fairfield  Road,  Bristol.  Late  Analytical  Chemist,  Messrs. 
Francis  &  Co.,  Ltd.,  Cement  Manufacturers,  ClifEe,  Kent,  and  Vauxhall, 
London. 

Ernest  H.  Cook.  J.  Wertheimer. 

Jas.  H.  Haynes.  Tho.  W.  Wormell. 

G.  F.  Darnell-Smith. 


Williams,  Alan  Herbert, 

127,  Roseneath  Road,  Urmston,  Nr.  Manchester. 
Teacher  in  Science  Department  of  Urmston  Secondary  School.    I  have 
passed  the    Intermediate    B.Sc.    examination   in  Chemistry    of   Univ. 
of  Wales,  and  worked  under  Professor  Thompson  in  Cardiff  University 
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for    two   years,  am    now  taking  the    honours    course   in    Manchester 
Technical  College,  working  under  Professor  Pope. 

John  Allan.  S.  J.  Peachey. 

W.  J.  Pope.  F.  S.  Sinnatt. 

L.  G.  liaddife. 

The  following  Certificate  was  authorised  for  presentation  to  ballot 
by  the  Council  under  Bye-Law  I.  (3)  : 

Chatterji,  Hem  Chandra, 

Cawnpore,  United  Provinces  of  Agra  and  Oudh,  India  (East). 
Professor  of  Physics  and  Chemistry,  Christ  Church  College,  Cawn- 
pore (India).  Passed  the  B.A.  Exam,  of  the  Allahabad  University  in 
Science  Course.  Attended  lectures  in  Practical  Science  for  the  M.A. 
Examination  for  about  a  session.  Lecturer  in  Ch.  Ch.  College  for 
over  eight  years. 

Gopal  Ch.  Banerjee.  Abhayacharan  Sanyal. 


■.  OI^V  AND  MM,  UtD.,   BRKAO  IV.   HILL,  K.a,   AND  UUNOAV.  HUrroLK. 
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CHEMICAL    SOCIETY. 


Vol.  21.  No.  290. 

Extraordinary  General  Meeting,  February  8th,  1905.  Professor 
W.  A.  TiLDEN,  D.Sc,  F.R.S  ,  President,  in  tlie  Chair. 

Forty-five  Fellows  were  present. 

The  following  Bye-laws  were  submitted  by  the  Council  for  the 
consideration  of  the  Fellows. 

BYE-LAAv'S. 

I. — Of  the  Election,  Contributions,  and  Rights  of  Fellows. 

The  method  of  voting  for  the  election  of  Fellows  shall  be  by 
ballot. 

Every  Candidate  for  election  into  the  Society  as  a  Fellow  thei-eof 
shall  be  proposed  according  to  a  form  of  certificate  (see  Appendix 
No.  1)  subscribed  by  not  less  than  five  Fellows  of  the  Society,  to  three, 
at  least,  of  whom  he  is  personally  known ;  but  in  the  case  of  a 
Candidate  resident  abroad  the  Council  shall  have  the  power  to  permit 
these  requirements  to  be  dispensed  with  if  the  certificate  is  signed  by 
at  least  one  Fellow  of  the  Society  to  whom  the  Candidate  is  personally 
known.  The  name  of  each  Candidate  shall  be  read  at  three  Ordinary 
Meetings,  and  his  certificate  shall  be  published  in  full  in  the  Society's 
Proceedings  and  suspended  in  the  Society's  rooms  or  place  of  meeting 
until  the  Candidate  has  been  duly  balloted  for. 
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Ballots  shall  take  place  at  Ordinary  Meetings,  and  those  Candidates 
shall  be  balloted  for  whose  certificates  have  been  read  at  two  previous 
Ordinary  Meetings  and  again  on  the  occasion  of  the  ballot. 

The  election  shall  not  be  valid  unless  thirty-two  or  more  Fellows 
vote ;  and  until  that  number  shall  have  voted  the  Candidate  shall  be 
balloted  for  at  consecutive  Meetings  until  thirty-two  Fellows  shall 
have  voted  on  the  question  of  the  election  of  such  Candidate.  When 
three-fourths  or  more  of  the  Fellows  who  vote  are  in  favour  of  the 
Candidate,  he  shall  be  elected ;  but  when  less  than  three-fourths  of 
the  Fellows  who  vote  are  in  favour  of  the  Candidate,  he  shall  not  be 
elected.  The  result  of  the  ballot  shall  be  ascertained  by  two 
Scrutators  and  one  of  the  Secretaries,  and  declared  by  the  Chairman. 

The  person  thus  elected,  previous  to  his  admission,  shall,  within 
three  months  from  the  date  of  his  election,  pay  an  admission  fee  of 
Four  Pounds,  and  in  addition  thereto  his  first  annual  subscription,  or 
a  life  composition  fee,  otherwise  his  election  shall  be  void ;  power  to 
extend  this  period  of  three  months  being,  however,  reserved  to  the 
Council.  He  shall  also  return  to  the  Secretaries  the  following 
Obligation,  duly  signed  : — "  I,  the  undersigned,  do  hereby  engage  that 
I  will  endeavour  to  promote  the  interests  and  welfare  of  the  Chemical 
Society,  that  I  will  observe  its  Law.-*,  and  to  the  utmost  of  my 
power  maintain  its  dignity,  as  long  as  I  shall  continue  a  Fellow 
thereof." 

The  annual  subscription  to  be  paid  by  Fellows  shall  be  Two 
Pounds ;  except  that  Fellows  elected  before  the  first  day  of  January, 
1860,  who  have  hitherto  paid  One  Pound  only,  shall  continue  to  pay 
at  that  rate.  The  annual  subscriptions  of  Fellows  shall  become  due 
on  the  first  day  of  January  in  every  year. 

If  a  person  be  elected  during  the  month  of  November  or  December 
in  any  year  he  shall  not  pay  any  annual  subscription  for  that  year, 
but  shall  not  be  entitled  to  receive  the  publications  of  the  Society  for 
that  year. 

The  life  composition  fee  shall  be  Thirty  Pounds,  except  that  Fellows 
who  have  paid  ten  annual  subscriptions  shall  pay  as  life  composition 
fee  Twenty  Pounds  ;  Fellows  who  have  paid  fifteen  annual  subscrip- 
tions shall  pay  Fifteen  Pounds  ;  Fellows  who  have  paid  twenty  annual 
subscriptions  shall  pay  Twelve  Pounds  ;  and  Fellows  who  have  paid 
twenty-five  annual  subscriptions  shall  pay  Ten  Pounds. 

The  admission  of  Fellows  shall  take  place  after  the  roading  of  the 
Minutes  at  Ordinary  Meetings  of  the  Society.  After  the  reading 
aloud  of  the  prescribed  form  of  Obligation  by  one  of  the  Secretaries, 
the  Fellow  to  be  admitted  shall  subscribe  his  name  to  the  Obligation 
in  the  Obligation  book,  and  be  introduced  by  the  Secretary  to  the 
Chairman,  who,  taking  liira  by  the  hand,  and  addressing  him  by  name, 
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shall  say : — "  By  the  authority  and  in  the  name  of  the  Chemical 
Society,  I  admit  you  a  Fellow  thereof." 

Every  Fellow,  so  long  as  las  annual  subscription  be  not  in  arrear, 
shall  have  the  right  to  be  present  and  to  vote  at  all  Meetings  of  the 
Society ;  to  propose  Candidates  for  admission  into  the  Society  ;  to 
receive  one  copy  of  the  annual  publications  of  the  Society ;  and  shall 
be  entitled  to  the  use  of  the  instruments  and  books  in  the  Society's 
Library  under  such  restrictions  as  the  Council  may  deem  necessary. 
He  shall  have  the  privilege  of  introducing  to  the  Ordinary  Meetings 
of  the  Society  two  visitors,  whose  names  together  with  his  own  name 
shall  be  entered  in  a  book  kept  for  that  purpose. 

British  subjects  only  are  eligible  as  Fellows. 


ir. — 0/  Honorary  and  Foreign  Members. 

Honorary  Members  shall  be  recommended  to  the  Society  by  the 
Council.  Tliey  shall  be  nominated  at  one  Meeting  of  the  Coiincil,  and 
shall  be  balloted  for  at  some  subsequent  Meeting  of  the  Council,  and 
if  the  majority  of  those  voting  are  in  favour  of  any  Candidate,  he 
shall  be  proposed  by  the  Council  to  the  Society  at  a  subsequent 
Ordinary  Meeting,  and  be  balloted  for  according  to  the  Rules  for  the 
election  of  Fellows  at  the  Ordinary  AEeeting  following  that  at  whiah 
he  was  recommended  for  election. 

The  number  of  Honorary  Members  shall  not  exceed  forty.  They 
shall  not  be  re<|uired  to  contribute  to  the  Funds  of  the  Society,  but 
shall  be  entitled  to  receive  a  copy  of  the  annual  publications  of  the 
Society. 

Persons  who  are  not  British  subjects  may  be  proposed  for  election 
as  Foreign  Members,  and  may  be  elected  in  the  manner  prescribed  for 
the  election  of  Fellows ;  such  Foreign  Members  shall  pay  the  same 
contribution  as  the  Fellows  and  shall  enjoy  the  same  privileges,  except 
that  they  shall  not  vote  at  any  Meeting  of  the  Society. 
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in. — Of  Associates. 

Associates  may  be  of  either  sex  and  shall  be  proposed,  balloted  for 
and  elected  in  the  same  manner  as  Fellows.  They  shall  not  be  required 
to  pay  an  admission  fee,  but  shall  pay  an  annual  subscription  of  Two 
Pounds,  which  shall  become  due  on  the  first  day  of  January  in  every 
year.  They  shall  also  return  to  the  Secretaries  the  following 
Obligation,  duly  signed  :— "I,  the  undersigned,  do  hereby  engage  that 
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I  will  endeavour  to  promote  the  interests  and  welfare  of  the  Chemical 
Society,  that  1  will  observe  its  Laws,  and  to  the  utmost  of  my  power 
maintain  its  dignity,  as  long  as  I  shall  continue  an  Associate  thereof." 
Associates  shall  have  all  the  ordinary  privileges  of  Fellows  so  long 
as  their  annual  subscriptions  be  not  in  arrear,  except  that  they  shall 
neither  vote  at  Meetings  of  the  Society  nor  propose  Candidates  for 
election. 


IV". — Of  the    Resignation,    Re-admission,    and    Removal    oj    Fellows, 
Honorary  Members,  Foreign  Members  and  Associates. 

The  Council  shall  have  the  power  to  decline  to  accept  the  resignation 
of  any  Fellow,  Foreign  Member  or  Associate  so  long  as  any  moneys 
remain  due  from  siich  person  to  the  Society. 

Any  Fellow,  Foreign  Member  or  Associate  who  at  any  Annual 
General  Meeting  of  the  Society  shall  owe  two  annual  subscriptions, 
payment  whereof  shall  have  been  applied  for  by  the  Treasurer  by  means 
of  a  notice  addressed  and  posted  to  each  person  so  in  arrear  not  later 
than  the  first  day  of  January  immediately  preceding  such  meeting 
and  for  the  non-payment  whereof  no  reason  satisfactory  to  the  Council 
shall  have  been  given,  shall  cease  to  be  a  Fellow,  Foreign  Member  or 
Associate  of  the  Society,  and  the  name  shall  be  removed  from  the 
Society's  List  accordingly  as  from  that  date  :  Provided,  nevertheless, 
that  on  an  application  for  re-admission  being  addressed  to  the  Council 
by  such  person  within  three  years  from  the  date  of  the  removal  of  the 
name  from  the  Society's  List,  the  case  shall  be  considered  by  the 
Council,  who  may,  if  they  see  fit,  reinstate  such  person  as  a  Fellow, 
Foreign  Member  or  Associate  of  the  Society  as  the  case  may  be  upon 
payment  of  all  arrears  of  subscriptions,  or  upon  payment  of  the 
amount  of  the  life  composition  fee  which  would  have  been  payable  at 
the  date  when  the  first  subscription  in  arrear  was  due. 

No  application  for  re-admission  shall  be  considered  by  the  Council 
after  the  lapse  of  three  years  from  the  resignation  of  a  Fellow, 
Foreign  Member  or  Associate,  or  from  the  removal  of  the  name  from 
the  Society's  List,  but  such  person  desiring  again  to  become  a  Fellow, 
Foreign  Member  or  Associate  may  be  proposed,  balloted  for  and  elected 
as  a  new  Candidate  for  election.  Provided  always  that  no  person 
whoso  name  was  removed  from  the  So<'ioty's  List  for  non-payment  of 
subscriptions  shall  be  eligible  for  re-election  until  all  subscriptions  due 
at  the  time  wbon  the  name  was  removed  shall  have  been  paid. 

Any  propo.sal  to  remove  the  name  of  a  Fellow,  Honorary  Member, 
Foreign  Member  or  A«POciate  from  the  Society's  List  for  other  causes 
than  the  non-payment  of  HubEcriptionB  must  be  made  by  the  Council. 
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It  shall  be  made  at  an  Ordinary  Meeting,  and  the  removal  be  balloted 
tor  at  the  next  Ordinary  Meeting,  and  if  three-fourths  of  the  Fellows 
voting  shall  vote  for  such  removal,  the  name  of  the  Fellow,  Honorary 
Member,  Foreign  Member  or  Associate  shall  be  removed  from  the 
tSociety's  List  accordingly,  provided  always  that  not  less  than  forty 
Fellows  vote  on  the  question  of  removal. 


V. — Of  the  Constitution  and    Election  of  (he  Council. 

The  President,  Vice-Presidents,  Treasurer  and  Secretaries  (herein 
called  "the  Official  Members  of  Council")  and  twelve  other  Fellows 
(herein  called  "  the  Ordinary  Members  of  Council ")  forming  the 
Council  to  conduct  the  business  of  the  Society  under  the  Charter, 
shall  be  elected  by  ballot  at  the  Annual  General  JNleeting,  and  all 
Members  of  the  Council  shall  hold  otKce  until  the  next  Annual 
General  Meeting,  and  be  eligible  for  le-election,  except  as  otherwise 
provided  by  the  Bye-laws. 

The  Council  may  act  notwithstanding  any  casual  vacancy  in  their 
body  so  long  as  the  number  of  Ordinary  Members  is  not  reduced 
below  eight. 

At  the  second  Ordinary  Meeting  in  February  the  Chairman  shall 
declare :  1st.  The  names  of  the  Official  and  Ordinary  Members  of 
C-'ouncil  who  become  ineligible  for  the  succeeding  year,  according  to  the 
Bye-laws,  either  for  the  Council  or  for  speci6c  Offices.  2nd.  The 
names  of  the  President  and  Official  Members  recommended  by  the 
Council  for  election  to  office  during  the  ensuing  year,  including  the 
names  of  two  new  Vice-Presidents  selected  either  from  the  existing 
Council  or  from  the  general  body  of  Fellows.  3rd.  The  names  of  new 
Ordinary  Members  recommended  by  the  Council  for  election  in  the 
])lace  of  the  Ordinary  Members  becoming  ineligible  as  Ordinary  jNIem- 
bers  or  being  recommended  by  the  Council  for  election  as  Official 
Members. 

Any  Fellow  or  Fellows  other  than  those  rocommeudod  by  the 
Council  may  be  proposed  for  election  as  Official  or  Ordinary  Members 
on  the  nomination  of  ten  Fellows.  The  proposal  in  writing  duly 
signed  by  the  nominators  shall  be  communicated  to  one  of  the  Secre- 
taries before  the  first  Ordinary  ]Meeting  in  March,  si)ecifying  the 
name  or  names  of  the  Candidate  or  Candidates,  and  the  position 
(Official  or  Ordinary)  on  the  Council  for  which  each  Candidate  is 
nominated  ;  and  the  list  of  names  proposed  shall  be  read  from  the 
Chair  and  be  publicly  suspended  in  the  Society's  rooms  and  circulated 
among  the  Fellows  with  the  list  recommended  by  the  Council. 
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No  person  shall  be  eligible  for  any  position  on  the  Council  unless 
nominated  for  that  position  in  accordance  with  these  Bye-laws. 

Two  lists,  according  to  the  Forms  Nos.  5  and  6  in  the  Appendix, 
with  the  names  of  the  Fellows  recommended  for  election  as  Official 
and  Ordinary  Members  of  Council,  and  having  each  a  blank  column 
opposite  for  such  alterations  as  any  Fellow  may  wish  to  make  in 
accordance  with  tliese  Bye-laws  and  the  instructions  on  the  forms, 
shall  be  prepared  by  the  Secretaries.  These  two  lists  shall  be  read 
from  the  Chair  at  the  first  Ordinary  Meeting  in  March,  and,  on  or 
before  the  day  of  meeting,  shall  be  suspended  in  the  Society's  rooms 
and  circulated  among  the  Fellows. 

On  tlie  day  of  Election,  two  Scrutators  shall  be  nominated  by  the 
Chairman,  with  the  approbation  of  the  Meeting,  to  assist  the  Secretaries 
in  examining  the  lists.  Each  Fellow  voting  shall  deliver  his  list  to 
one  of  the  Scrutators,  and  the  name  of  the  Fellow  so  voting  shall  be 
recorded  by  one  of  the  Secretaries.  The  names  of  those  reported  to 
the  Chairman  by  the  Scrutators  as  having  the  majority  of  votes  of  the 
Fellows  present  for  filling  the  offices  of  President,  Vice-Presidents, 
Treasurer,  Secretaries  and  Ordinary  JNlembers  of  Council  shall  then 
be  announced  from  the  Chair  as  elected  to  serve  for  the  ensuing  year. 

In  the  event  of  votes  being  recorded  for  the  same  Candidate,  both 
as  an  Official  and  an  Ordinary  Member  of  Council,  the  votes  recorded 
for  him  as  an  Official  Member  shall,  in  the  case  of  his  not  being  elected 
an  Official  Member,  be  added  to  those  recorded  for  him  as  an  Ordinary 
Member  of  Council,  and  the  total  number  of  votes  shall  be  counted 
as  votes  for  the  Candidate  as  an  Ordinary  Member  of  Council. 


YI.—O/  (he  President. 

It  shall  be  the  duty  of  the  President  to  preside  ut  the  Meetings  of 
the  Society  and  of  the  Council,  and  to  regulate  the  order  of  the  pro- 
ceedings. 

No  ITellow  shall  be  elected  as  President  of  the  Society  for  more  than 
two  years  in  succession,  but  he  may  be  re-elected  after  the  lapse  of  one 
year. 

In  case  of  a  casual  vacancy,  the  Council  may  elect  one  of  the  Vice- 
I'rosidonts  to  exorcise  the  Powers  and  perform  the  duties  of  President 
until  the  next  Annual  (Joneral  Meeting. 
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VII. — Of  the    Vice-Presidents. 

In  the  absence  of  the  President,  the  Chair  shall  be  occupied  by  one 
of  the  Vice-Presidents,  or,  in  the  absence  of  any  Vice-President,  by  a 
Member  of  Council  or  some  other  Fellow. 

Fellows  who  have  filled  the  office  of  President  shall  be  proposed  by 
the  Council  for  election  as  Vice-Presidents,  and  such  proposal  shall  be 
renewed  every  year,  except  when  any  such  Vice-President  shall  be 
nominated  to  the  office  of  President. 

There  shall  also  be  six  Vice-Presidents  who  have  not  filled  the  office 
of  President.  At  the  Annual  General  Meeting  in  every  year,  four  only 
of  these  Vice-Presidents  shall  be  eligible  for  election  as  Members  of  the 
Council  for  the  ensuing  year,  and  if  a  Vice-President  (not  being  a  Past 
President)  shall  be  nominated  by  the  Council  for  election  as  President, 
four  of  the  remaining  above-mentioned  Vice-Presidents  shall  be  eligible. 
The  Council  shall  decide  which  Vice-Presidents  or  Vice-President  shall 
so  be  eligible. 

In  case  of  a  casual  vacancy  in  the  number  of  Vice-Presidents  (not 
being  Past  Presidents),  the  Council  may  elect  a  Vice-Presidentwho  shall 
remain  in  ofiice  until  the  next  Annual  General  Meeting. 


VIII. — Of  the  Treasurer. 

Tlie  Treasurer  shall  receive  all  moneys  due  to  the  Society,  and  shall 
pay  and  disburse  out  of  the  Society's  funds  such  sums  as  may  be  ordered 
by  the  Council.  He  shall  keep  an  account  of  such  receipts  and  pay- 
ments, in  which  donations  and  moneys  received  for  composition  of 
annual  payments  shall  be  entered  separately  from  the  ordinary 
revenues  of  the  Society,  and  he  shall  produce  such  account  at  any 
Meeting  of  the  Council,  when  required. 

The  Treasurer  shall  pay  all  moneys  received  by  him  into  the  hands 
of  the  Society's  bankers,  and  shall  make  up  his  Accounts  to  the  end  of 
each  year  for  the  examination  of  the  Auditors. 

The  Treasurer  shall,  before  the  last  day  of  each  year,  send  to  every 
Fellow  and  Foreign  Member  of  the  Society  who  has  not  compounded 
for  his  annual  contribution,  and  to  every  Associate,  an  intimation  that 
their  contributions  for  the  ensuing  year  become  due  on  i  he  first  day  of 
January. 

At  the  second  Ordinary  Meeting  of  the  Society  in  February,  three 
Auditors  shall  bo  elected  by  the  Society  by  show  of  hands  unless  a 
ballot  be  demanded.  They  shall  audit  the  Treasurer's  Accounts,  and 
shall  forward  their  Report  to  the  Council  at  least  one  week  before  the 
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Aunual  General  Meeting,  together  with  a  list,  prepared  by  the 
Treasurer,  of  all  Fellows,  Foreign  Members  and  Associates  whose  sub- 
scriptions are  in  arrear.  They  shall  have  the  power  of  calling  for  all 
necessary  accounts  and  vouchers.  No  member  of  the  Council  shall  be 
eligible  as  an  Auditor. 

The  Council  shall  fill  up  any  casual  vacancy  in  the  office  of  Treasurer 
or  Auditor  occurring  in  any  year. 


IX.-— 0/"  the  Secretaries. 

There  shall  be  two  Secretaries  and  a  Foreign  Secretary. 

The  duties  of  the  Secretaries  shall  be — 1st.  To  attend,  one  or  both, 
at  all  Meetings  of  the  Society  and  of  the  Council.  2nd.  To  take 
minutes  of  the  proceedings,  and  to  read  them  at  the  ensuing  Meeting. 
3rd.  To  read  at  the  Ordinary  Meetings  such  Commtinications  to  the 
Society,  or  abstracts  thereof,  as  the  Chairman  may  direct.  4th.  To 
send  to  every  person  elected  into  the  Society  notice  of  his  election,  and 
a  printed  copy  of  the  Obligation,  together  with  a  copy  of  the  Charter  and 
Bye-laws  of  the  Society  and  a  List  of  the  Fellows,  Honorary  Members, 
Foreign  Members  and  Associates.  5th.  To  prepare  and  circulate  the 
Balloting  Lists  of  the  Council.  6tli.  To  conduct  the  home  corre- 
spondence of  the  Society,  and  such  other  secretarial  business  as  is 
reasonably  to  be  inferred  from  the  Charter  and  Bye-laws.  The  several 
duties  to  be  performed  by  each  Secretary  shall  be  arranged  by  the 
Council. 

The  Secretaries  shall  keep  the  Obligation  book  and  a  bookcontainin" 
the  Bye-laws  with  the  form  of  Obligation  to  be  subscribed  by  each 
Fellow,  Foreign  I\Iember  or  Associate. 

The  Foreign  Secretary  shall  conduct  the  foreign  correspondence  of 
the  Society. 

The  Council  t^liall  fill  up  any  casual  vacancy  in  the  Office  of  Secretary 
or  Foreign  Secretary  occurring  in  an}"  year. 


X. — 0/  the  Ordinary  Members  of  Council. 

At  the  Annual  General  Meeting  in  every  year  eight  only  of  the 
Ordinary  Members  of  Council  shall  be  eligible  for  election  for  the 
eoBuing  year.  The  Council  shall  decide  which  eight  members  shall  bo 
eligible.  The  Council  shall  as  far  as  possi})le  arrange  the  rotation  and 
iiominatioDS  so  that  three-fourtha  of  the  Ordinary  Members  of  Council 
nr«  resident  within  nLxty  miles  of  the  rooms  of  the  Society. 


49 


The  Council  may  fill  up  casual  vacancies  among  the  Ordinary 
Members  of  Council  and  shall  do  so  if  necessary  to  prevent  the 
iiuinber  of  Ordinary  Members  of  Council  from  falling  below  eight. 


XI. — Oj  the  Proceedings  of  the  Council. 

The  Council  shall  hold  their  Ordinary  Meetings  at  least  once  a  month, 
from  November  to  June  inclusive. 

Extraordinary  Meetings  of  the  Council  shall  be  called  by  the 
President  upon  a  requisition  to  him  signed  by  three  members  of  the 
Council,  or  at  his  own  discretion,  when  he  shall  dii-ect  the  Secretaries 
to  issue  summonses  for  the  occasion. 

Notice  of  the  time  of  holding  each  Meeting  of  the  Council  shall  be 
fomvarded  by  one  of  the  Secretaries  to  each  Member  of  the  Council  at 
least  two  days  previous  to  that  on  which  such  Meeting  is  to  be  held, 
but  the  non-receipt  of  such  notice  by  any  Member  of  the  Council  shall 
in  no  way  invalidate  the  proceedings  of  the  Meeting. 

Five  Members  of  the  Council  shall  form  a  quorum  at  all  meetings 
of  the  Council. 

The  ordinary  mode  of  decision  on  questions  before  the  Council  shall 
be  by  show  of  hands,  unless  a  ballot  be  demanded.  Any  Member  of 
the  Council  who  shall  be  personally  concerned  in  the  question  under 
consideration  shall  retire  during  the  discussion  and  determining  of 
the  same  and  shall  not  vote  thereon. 

At  the  Annual  General  Meeting,  the  President  shall  present  the 
Report  of  the  Council  on  the  state  of  the  Society  during  the  past 
twelve  months. 

Before  any  new  Bye-law,  or  alteration  of  the  existing  Bye-laws,  be 
brought  before  the  Society  by  the  Council,  it  shall  be  proposed  at  one 
Meeting  of  the  Council,  and  considered  and  approved  of  at  a  sub- 
sequent Meeting. 

The  Council  shall  have  the  power  of  appointing  and  of  removing 
the  Assistant  Secretary,  Librarian,  Curator,  and  any  other  paid  Officers 
of  the  Society,  and  of  determining  which  of  the  Officers  of  the  Society 
shall  I'eceive  remuneration  and  the  rate  thereof  and  the  nature  and 
extent  of  the  service  to  be  rendered  by  each  Officer. 


XII. — Of  the  Ordinary  Meetings  of  the  Society. 

Oi'dinary  Meetings  of  the  Society  shall  be  held  twice  in  every  month 
from  November  to  June  inclusive,  and  if  the  Council  see  fit  there 
shall  be  one  Meeting  in  the  month  of  October,  provided  that  in  the 
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month  of  January  and  in  the  month  iu  whicli  Easter  occurs,  the 
Council  may  dispense  with  one  of  the  Meetings  :  the  specific  days  and 
hours  of  meeting  shall  be  determined  by  the  Council. 

The  ordinary  course  of  business  shall  be  as  follows,  subject,  how- 
ever, to  the  control  of  the  Chairman  for  the  time  being  : — 1st.  The 
names  of  the  visitors,  and  of  the  Fellows  or  Associates  by  whom  they 
are  introduced,  shall  be  announced  from  the  Chair.  2nd.  The  Minutes 
of  the  proceedings  of  the  previous  Meeting  shall  be  read  and  submitted 
for  confirmation.  3rd,  New  Fellows  shall  sign  the  Obligation  book, 
and  shall  be  admitted  by  the  Chairman.  4th.  Presents  made  to  the 
Society  since  its  last  Meeting  shall  be  announced  from  the  Chair. 
5th.  The  certificates  of  Candidates  for  election  shall  be  read.  6th. 
The  ballot  (if  any)  for  any  election  shall  be  opened.  7th.  Communi- 
cations shall  be  read  and  discussed. 


XIII. — Of  the  General  Meetings  of  the  Society. 

An  Annual  General  Meeting  of  the  Society  shall  be  held  on  the 
30th  day  of  March,  or  on  some  day  near  that  time,  and  at  such  an 
hour  as  the  Council  may  determine. 

An  Extraordinary  General  Meeting  of  the  Society  shall  be  sum- 
moned at  any  time  by  the  President  on  his  receiving  a  written  requi- 
sition to  do  so  from  the  Council  or  from  twenty  Fellows  of  the  Society. 
Notice  shall  be  given  of  such  Meeting  at  a  previous  Ordinary  Meeting, 
and  by  a  circular  addressed  to  all  the  Fellows  who  have  given  to  the 
Secretaries  an  address  in  the  United  Kingdom  for  the  purpose  of 
sending  publications  or  notices.  The  President  shall  have  the  power 
of  calling  an  Exti-aordinary  General  Meeting  at  any  time. 

At  all  General  Meetings,  whether  Annual  or  Extraordinary,  no 
motion  of  a  proposal  to  alter  the  Bye-laws  shall  be  considered  of  which 
due  notice  has  not  been  given  at  least  fourteen  days  previously,  either 
at  an  Ordinary  Meeting,  or  by  Publication  in  the  Proceedings,  and  in 
either  ca.se  by  means  of  a  printed  notice  subsequently  addressed  to  all 
Fellows  having  a  postal  address  in  the  United  Kingdom  known  to  the 
Secretaries. 

For  tl»e  purpose  of  any  alteration  of  the  Bye-laws  the  quorum  of  the 
Meeting,  Annual  or  Extraordinary,  shall  bo  sixty. 


XIV. — Of  the  Reading  and  Publication  of  Papers. 

The  BecrotarieH,  or  one  of  them,  shall    mark   upon  eiich   paper  the 
date  CD  which  it  was  received  from  the  Muthor,  and  also  the  date,  if 
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.any,  on  wliich  it  was  read  to  the  Society.  These  papers  or  abstrncts 
thereof,  or  the  titles  thereof,  shall  bo  read  at  Ordinary  Meetiugy,  and 
tin;  discussion  of  each  paper  shall  immediately  follow  the  reading 
thereof,  unless  the  Chairman  for  the  time  being  shall  otherwise  direct. 
The  discussion  of  any  paper  may,  on  a  resolution  of  the  Meeting  to 
that  effect,  be  resumed  at  a  subsequent  Meeting.  The  Council  may 
decide  that  any  paper  shall  not  be  read  at  any  Meeting. 

Papers  received  during  the  recess  may  be  ordered  for  publication  by 
the  Council  without  being  read  to  the  Society. 

All  papers  communicated  to  the  Society  as  afoi"esaid,  with  their 
illustrative  Drawings,  shall  become  the  property  of  the  Society  ;  and 
authors  shall  not  be  at  liberty,  save  by  permission  of  the  Council,  to 
publish  in  Kuglish  such  papers,  until  the  same,  or  abstracts  thereof, 
have  either  appeared  in  the  Journal  of  the  Society,  or  the  Secretaries 
have  notified  the  authors  that  the  same,  or  abstracts  thereof,  will  not 
appear  in  the  Journal  of  the  Society. 

The  Journal  of  the  Society  shall  be  published  at  intervals  to  be 
determined  by  the  Council.  It  shall  contain  such  of  the  papers  which 
have  been  read  at  the  Meetings  of  the  Society,  or  abstracts  of  thoni, 
as  the  Council  may  determine,  together  with  abstracts  of  papers 
pulilished  in  other  Journals. 


XV.— 0/  the  Lihranf. 

The  books  in  the  possession    of  the   Society  shall    be   allowed    to 
circulate    undfr    such    regul.itions    and    with   such   exceptions  as   the 

Couiifil  mav  doom  advisable. 


XVI. — Oj  the  Common  Seal  and  Deeds. 

The  Common  Seal  of  the  Society  shall  remain  in  the  custody  of  the 
President.  Every  Deed  or  Writing  to  which  the  Common  Seal  is  to 
be  affixed  shall  be  passed  and  sealed  in  Council. 
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APPENDIX. 

No.  1. 
.     CHEMICAL  SOCIETY. 

Certificate  of  a  Candidate  for  Election  as  a  Fellow. 

The  attention  of  the  Candidate  in  whose  favour  this  Certificate  is 
made  out  is  specially  directed  to  the  fact  that,  if  elected,  he  will  be 
required  to  sign  the  following  Obligation,  prior  to  his  admission  into 
the  Society  : — 

Obligation. — I,  the  undersigned,  do  hereby  engage  that  I  will 
endeavour  to  promote  the  interests  and  welfare  of  the  Chemical 
Society,  that  I  will  observe  its  Laws,  and  to  the  utmost  of  my 
power  maintain  its  dignity,  as  long  as  I  shall  continue  a  Fellow 
thereof. 

Name 


Usual  Place  of  Residence 
Designation  or  Occupation 


«a 


being  desirouH  of  admission  into  the  Chemical  Society,  vie,  the  under- 
signed, propose  and  recommend  him  as  a  proper  person  to  become  a 
Fellow  thei'eof. 

*  Diroftions  for  tilliof;  up  tlip  Ceiliricatc  nri'  given  on  tlio  olhor  side. 
J)nl,:l    this  (I'll/    of  19 

I'l urn  Personal  Knowledge.  i'min  Ocncral  Knuvvli'il^c. 
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Proposed  on 

To  he  Balloted  for  on 


Elected  19 

President. 


JJirectioits  for  Jilllny  up  the  Certificate  of  a  Candidate  for  Election 

as  a  Fellow. 

Under  "  Qualilicationb  "  should  be  given  a  concise  statement  of  the 
Candidate's  contributions  to  Chemical  Science  as  Investigator  or  Author, 
or  of  his  position  and  past  experience  as  Lecturer,  Teacher,  Assistant 
or  Student  or  in  connection  with  Analytical  or  Manufacturing 
Cliemistry. 

If  the  Candidate's  qualitications  are  not  included  under  any  of  the 
above  heads,  the  reasons  for  his  desiring  admission  to  the  Society 
should  be  stated. 

The  Certificate  must  bo  sigued  hy  fice  or  more  Fellows,  of  whom  at 
least  three  must  certify  their  recommendation  from  personal  know- 
ledge. 

*^*  In  conformity  with  Bye-law  I,  this  Certificate  will  be  published 
in  full  in  the  "  Proceedings  of  the  Chemical  Society." 


No.   2. 
CHEMICAL  SOCIETY. 

Certijicate  of  a  Candidate  for  Election  as  an  Associate. 

The  attention  of  the  Candidate  in  whose  favour  this  Certificate  is 
made  out  is  specially  directed  to  the  fact  that,  if  elected,  will 

be  re(|uired  to  sign  the  following  Obligation  prior  to  admission 

into  the  Society  : — 

Obligation. — 1,  the  undersigned,  do  hereby  engage  that  I  will 
endeavour  to  promote  the  interests  and  welfare  of  the  Chemical 
Society,  that  I  will  observe  its  Laws,  and  to  the  utmost  of  my 
ix)wer  maintain  its  dignity,  as  long  as  I  shall  continue  an 
Associate  thereof. 

Name  _ 
Usual  Place  of  Residence 
Designation  or  Occupation  
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bein^  desirous  of  admission  into  the  Chemical  Society,  we,  the  under- 
signed, jyi'ojwse  and  recommend  as  a  2)r02)er  2>erson  to  become  an 
Associate  thereof. 

*  Directions  for  filling  up  the  Certificate  are  given  on  the  other  side. 

Dated  this  day  of  10 

From  Personal  Knowledge.  From  General  Knowledge. 


Proposed  on 

To  be  Balloted  for  on 


Elected  19 


I'resideid. 


Directions  for  filling  up  the  Certificate-  of  a  Candidate  fur  Election 
as  an  Associate. 

Under  "  Qualiti('iiiiun.s  "  should  be  given  a  concise  statement  of  the 
Candidate's  conti'ibutiuu.s  to  Chemical  Science  as  Investigator  or 
author,   or   of  position   and   past   experience    as    Lecturer, 

Teacher,  Assistant  or  Student  or  in  connection  with  Analytical  or 
Manufacturing  Chemistry, 

If  the  Candidate's  qualifications  are  not  included  under  any  of  the 
above  heads,  the  reasons  for  desiring  ailmission  to  the  Society 

should  ho  Htated. 

Th«!  C«!rti(i(!ate  must  bo  signed  hy  five  or  more  Follows,  of  whom  at 
Uaal  three  must  certify  their  recommendation  from  /m'sonal  know- 
ledge. 
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*^*  In  conformity  with  Bye-law  I,  this  Certificate  will  be  published 
in  full  in  the  "  Proceedings  of  the  Chemical  Society." 


No.  3. 
Obligatioti. 

I,  the  undersigned,  do  hereby  engage  that  I  will  endeavour  to 
promote  the  interests  and  welfare  of  the  Ciiejuical  Society,  that  I 
will  observe  its  Laws,  and  to  the  utmost  of  my  power  maintain  its 
dignity,  as  long  as  I  shall  continue  a  Fellow  thereof. 

Signed 
Address 

In  the  pi'esence  of 
Address 
Date- 
No.  4. 
Obliyation. 

I,  the  undersigned,  do  hereby  engage  tliat  I  will  endeavour  to 
promote  the  interests  and  welfare  of  the  Chemical  Society,  that  I 
will  observe  its  Laws,  and  to  the  utmost  of  my  power  maintain  its 
dignity,  as  long  as  I  shall  continue  an  Associate  thereof. 

Signed 

Address 

In  the  presoucc  ut' 

Address     
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Before  proceeding  to  invite  discussion  of  the  revised  liye-laws,  the 
President  said  he  thought  it  would  be  desirable  that  a  short  statement 
of  the  course  of  events  relating  to  this  matter  should  be  laid  before 
the  meeting.  It  appeared  that  the  last  complete  revision  of  the  Bye- 
laws  was  undertaken  in  1878,  when  the  total  Membership  of  the 
Society,  including  1  Associate  and  35  Honorary  Foreign  Members, 
was  974.  With  the  exception  of  minor  alterations  dealing  with  the 
issue  of  'the  publications  of  the  Society  to  Fellows  whose  subscriptions 
are  in  arrear,  the  Bye-laws  then  adopted  are  those  in  force  at  the 
present  time. 

During  the  last  twenty-five  years  the  growth  of  the  Society  had 
been  rapid  and  the  need  for  a  complete  revision  of  the  Bye-laws  had 
forced  itself  on  the  attention  of  the  Council  in  the  course  of  the  last 
decade,  leading  eventually  in  1897  to  the  appointment  of  a  Committee  to 
consider  the  (juestion.  In  the  end  no  action  was  taken  on  the  report  of 
the  Committee  and  no  further  progress  was  made  until  June  of  last 
year,  when  the  Council  appointed  a  Committee  "  to  revise  the  Bye- 
laws."  This  Committee  consisted  of  the  Olficers  with  Mr.  David 
Howard,  Dr.  Hugo  Miiller,  Professor  J.  M.  Thomson,  Dr.  T.  E.  Thorpe, 
and  Mr.  Phipson  Beale,  K.C.  In  the  course  of  the  recess,  a  com 
prehensive  series  of  suggestions  was  made,  chiefly  by  Mr.  Beale,  to 
whom  the  Council  were  deeply  indebted  for  his  valuable  assistance. 
These,  together  with  amendments  proposed  in  writing  by  other 
members  of  the  Committee,  were  circulated  among  the  members  of  the 
Committee  and  were  discussed  at  the  first  meeting  of  the  Committee 
on  October  26th.  Two  lengthy  meetings  were  required  to  complete 
the  first  revision.  The  Bye-laws  as  revised  were  circulated  among  the 
members  of  the  Committee,  and  in  two  meetings  the  second  revision 
was  completed.  It  should  be  added  that  subsequently  the  revised 
Bye-laws  were  sulimitted  to  the  Society's  solicitor,  Mr.  Carpmael,  and 
three  interviews  with  him  took  place  during  the  preparation  of  the 
final  draft  which  formed  the  Report  of  the  Committee  to  the 
Council. 

The  Council,  as  reijuired  by  Bye-law  X,  had  the  Bye-laws  before 
them  at  two  meetings.  The  revised  Bye-laws  having  been  formally 
proposoU  on  December  14tb,  1904,  were  considered  and  adopted  on 
January  18th,  1905,  Mr.  Carpmael  being  present  on  the  latter  occasion 
to  advise  the  Council  during  the  discussion. 

The  process  of  revision  had  therefore  been  undertaken  by  the 
Council  with  great  deliberation  and  with  every  precaution  to  secure 
coDHiHtency  among  the  new  Hyelaws  and  compliance  witli  the  terms  of 
the  Charter. 

In  order  to  facilitate  comprehension  of  the  changes  which  were 
propoKed,  independently  of  merely  verbal  amendments,  the  following 
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points  might  be  enumerated  as  representing  substantial  alterations  in 
the  several  Bye-laws. 

Distinction  of  Honorary  from  merely  Foreign  Members  (Bye- 
law  II). 

Extension  of  the  Associateship  to  Women  (Bye-law  III). 

Power  to  fill  up  casual  vacancies  among  the  Olhcial  and  Ordinary 
Members  of  Council  (Bye-laws  VI,  YII,  VIII,  IX,  and  X). 

Extension  of  town  member.-«hip  of  Ordinary  Members  of  Council  to 
Fellows  resident  within  60  miles  of  the  Society's  rooms  (Byelaw  X). 

Precise  definition  of  the  mode  of  election  of  the  Council,  and  of  the 
nomination  of  Fellows  other  than  those  proposed  by  the  Council  (Bye- 
law  V). 

It  was  moved  by  Dr.  Divkks,  and  seconded  by  Dr.  Moodv  : 

That  the  proposed  Bye-laws  be  sent  up  to  the  Council  for 
revision  and  co-ordination  without  altering  the  sense. 

This  motion  was  withdrawn. 

It  was  moved  by  Dr.  Diveks,  and  seconded  by  Prof.  Dunstan  : 

That  the  Bye-laws  proposed  by  the  Council  be  accepted,  and  the 
Council  requested  to  carefully  i-ousider  the  suggestions  for  verbal 
improvement  made  by  Dr.  Diveks,  and  to  adopt  such  improve- 
ments as  can  be  introduced  without  legal  objection. 

As  an  amendment,  it  was  moved  by  Mr.  D.  A.  Sutuerland,  and 
seconded  by  a  Fellow  : 

That  the  Meeting  be  adjourned  until  the  Council  has  considered 
the  suggestions  made  by  Dr.  Divers. 

As  a  further  amendment  it  was  moved  by  Mr.  F.  J.  Llovd,  ami 
seconded  by  Dr.  Bargeh  : 

That  the  proposed  Bye-laws  be  referred  back  to  the  Council  for 
further  consideration. 

This  amendment  was  put  to  the  vote,  and  by  23  votes  to  10  votes  it 
was  resolved  : 

Tliat  the  proposed  Bye-laws  be  referred  back  to  the  Council  for 
further  consideration. 


60 

"Wednesday,  February  15th,  1905.      Professor  \V.  A.  Tilden,  D.Sc, 
F.R.S.,  President,  in  the  Chair. 

Mr.  A.  W.  Henzell  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Arthur  Amos,  B.A.,  Spring  Grove,  Wye,  Kent. 

William  Morris  Colles,   jun.,   B.Sc,   16,    Birchington    Road,    West 

Hampstead,  N.W.' 
Miles  Coupe,  46,  Millarboru  Lane,  Waterfoot,  near  Manchester. 
John  William  Taylor,  University  College,  Reading. 

It  was  announced   that  the  following  changes  in  the   Officers  and 
Council  were  proposed  by  the  Council. 

As  President :  Prof.  R.  Meldola,  F.R.S.,  vice  Prof.  W.  A.  Tilden, 

F.R.S. 
As  Vice-Presidents  :    Prof.   A.  .Smithells,  F.R.S.,  and   Prof.  W.  P. 

Wynne,  F.R.S.,  vice  Prof.  P.  F.  Frankiand,  F.R.S.,  and  Prof.   R. 

Meldola,  F.R.S. 
As  Secretary :    Prof    A.   W.    Crossley,    vice  Prof.    W.    P.    Wynne, 

F.R.S. 
As  Ordinary  Members  of  Council :  Mr.   E.  C.   C.    Baly,  Dr.  G.  T. 

Moody,  Mr.  W.  J.  Sell,  F.R.S.,  and  Dr.  J.  Wade,  vice  Dr.  A. 

Harden,  Dr.  J.  T.  Hewitt,  Dr.  C.   A.   Kohn,  and  Dr.  S.  Ruhe- 

mann. 


Mx.  E.  (J rant   tlooper.  Dr.  H.  F.  Morley,  and  Dr.  J.   Wade  were 
elected  to  uudit  the  Society's  accounts. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected. 


Andrea  Augcl,  M.A. 

Francis  Williiuii  Freilk.  Aniaiul. 

James  Jlcnry  Ashwoll. 

James  Ifi-ctor  Ikrncs,  11. Se. 

Smmiel  Hfiiry  Clifroril  BHg{{s,  H.Sc. 

James  II.  ('aiupbell. 

Hem  Chandra  Chattorji,  13,  A. 

K.  E.  Clarke,  I'h.D.,  B.Sc. 

(Joorgi!  Douglas  Clarkson. 

Homard  Collctt. 

Hamtiul  (icor^'o  Kadc. 

Charles  Ilirhard  (Jnrdner. 

Hcrlwrt  Ooodior. 


Frederick  William  Ileely. 
James    Alexamler    Uiissoll    Hender- 
son, 15.  So. 
Carl  Richard  Hounings,  Tli.D. 
Bernard  Mount  Jones,  B.A. 
Percy  Waltrr  Jones. 
Tudor  Foulkos  Jones,  B.Sc. 
Herbert  I^ouis  Leech. 
Joseph  Lister,  B.Sc. 
Ooorge  Moss  Lloyd,  M.A.,  M.Sc. 
Edward  \Cilliam  Lucas. 
All'red  Courtcmiy  Luck. 
Andrew  Norman  Moldruni,  D.Sc. 
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William  Sloan  Mills,  M.A.  Jolin  Irwin  Scott,  P>.A. 

CliJiiles  Watwii  Mdoic,  H.Sc.  William  Dunham  Scatoii. 

Tliomas  Pennycuii-k,  15.Sc.  William  Hcibcrt  Siinmon.s,  ii.Sc. 

licit  I'oriutl.  (Jiistav  Arthur  Troyc. 

Frank  Leu  I'yman,  li.S..,  I'h.D.  William  I'hillii)  Want. 

Krnest  (^uant.  Kiic  H.  AVeiskopf. 

William  Jlenry  Katcliflc,  IJ.Sc.  Ernest  Wheeler. 

Frederick  George  Richanls.  John  Henry  Becker  Wigginton. 

Harold  Rudolph  Rogers,  15.  A.  John  Wells  Wilkinson,  M.A. 

Fred  Scholefield,  B.Sc.  Alan  Herbert  Williams. 
Harold  Schroder. 

( )f  the  following  paper.'*,  those  marked  *  were  read  : 

*16.  "  Nitrogen  halogen  derivatives  of  the  aliphatic  diamines."     By 
Frederick  Daniel  Chattaway. 

Although  the  quinonedichloroimides,  obtained  from  the  aromatic 
diamines,  were  among  the  earliest  studied  nitrogen  halogen  compounds, 
no  derivatives  of  the  aliphatic  diamines  have  hitherto  been  described. 
Both  the  diamines  themselves  and  the  diacyldiamines,  however,  readily 
yield  such  substances  in  which  the  whole  of  the  hydrogen  attached  to 
nitrogen  is  replaced  by  halogen,  and  a  number  of  such  derivatives  of 
ethyleuediamine  and  trimethylenetliamine  have  been  prepared.  The 
most  noteworthy  of  the  compounds  described  were  ethylenetetrachloro- 
diainine,  NCl^'CHg'CHo'NClg,  and  ethylenetetrabromodiamine, 

"NBrrCH2-CH2-NBr, ; 
both  are  stable  substances,  the  former  a  liquid  giving  off  jieculiarly 
irritating  vapours,  the  latter  a  well  crystallised  solid. 

*17.  "  The  nitration  of  substituted  azophenols."    By  John  Theodore 
Hewitt  and  Herbert  Victor  Mitchell. 

The  authors  have  systematically  studied  the  action  of  dilute  nitric 
acid  and  of  a  mixture  of  concentrated  nitric  and  sulphuric  acids  on  the 
three  nitrobenzeneazophenols.  With  dilute  nitric  acid,  substitution 
takes  place  in  the  ortho-position  with  respect  to  the  hydroxyl  group  in 
each  case  (compare  Trans.,  1900,  77,  99;  1901,  79,  49,  155);  it  is, 
however,  remarkable  that  the  concentrated  mixed  acids  have  the  same 
effect. 

This  result  contradicts  Noelting's  statement  (Tier.,  1887,20,  2997) 
to  the  effect  that  if  benzeneazophenol  is  dissolved  in  concentrated 
sulphuric  acid  and  treated  with  one  molecule  of  nitric  acid,  /j-nitro- 
benzeneazophenol  results ;  whilst  with  two  molecules  of  nitric  acid  a 
product  is  obtained  identical  with  that  derived  from  the  diazotisation 
of  2  :  4-dinitroaniline  and  subsequent  coupling  with  phenol. 
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Whilst  Xoelting  is  correct  in  stating  that  the  first  nitrn-gronp  enters 
the  benzene  nucleus  in  the  para-position  with  respect  to  the  azo-group, 
lie  is  obviously  wrong  as  to  the  position  assumed  by  the  second  nitro- 
group,  since  /)-nitrobenzeneazophenol,  when  dissolved  in  concentrated 
sulphuric  acid  and  treated  with  one  molecular  proportion  of  nitric  acid, 
furnishes  a  product  which  melts  at  the  same  temperature  and  does  not 
depress  the  melting  point  of  the  product  of  coupling p-nitrophenyldiazo- 
nium  salts  with  o-nitropheuol. 

The  evidence  as  to  the  constitiition  of  the  product  obtained  by 
nitrating  7?i-nitrobenzeneazophenol  is  as  follows  :  (i)  the  same  product 
is  obtained  by  nitration  with  strong  and  dilute  acids,  (ii)  it  has  the 
same  melting  point  as  the  product  obtained  by  the  action  of  strong 
sulphuric  acid  on  3  :  3'-dinitro:izoxybei)zene. 

o-Xitrohenzeneazo-o-nitrop1ienol  (m.  p.  187")  has  been  obtained  not 
only  by  nitration  of  o-nitrobenzeneazophenol,  but  also  by  coupling 
o-nitrophenjddiazonium  sulphate  with  o-nitrophenol ;  its  acetyl  and 
benzoyl  derivatives  melt  at  119^  and  174°  respectively. 

»)i-Nitrobenzeneazo-o-nitrophenol  melts  at  179";  its  acetyl  and 
benzoyl  derivatives  melt  at  138°  and  169°  respectively. 

/)-Nitrobenzeneazo-o-nitrophenol  melts  at  212°  (Noelting  gives  200°) ; 
its  acetyl  and  benzoyl  derivatives  melt  at  138°  and  179°  i-espectively. 

2-Altrotoluene-i-azophenol  molts  at  186°,  its  acetyl  derivative  at 
113°.     3- Nttrotoluene-i-azophenol  melts  at  158°. 

The  last  two  azo-coinpounds  have  been  obtained  by  coupling  the 
diazotised  nitro-;)-toluidine3  with  phenol,  but  not  by  nitrating  ;)-toluone- 
azophenol . 

*18.  "The  estimation  of  saccharin."     By  Charles  Proctor. 

The  "sulphate"  and  "salicylic  acid"  methods  of  estimating 
saccharin  are  troublesome,  and  require  great  attention  to  details  in 
order  to  obtain  satisfactory  results. 

The  process  described  by  E.  P'lmmet  lleid  {Amer.  Chem.  Journal, 
1899,  21,  461)  for  the  estimation  of  real  saccharin  (o-benzoicsulphinide), 
by  1)oiling  with  <liliite  acid  (which  hydrolysps  this  compound  to  the 
acid  amni'miiim  salt  of  sulphobenzoic  acid)  and  then  distilling  off  and 
estimating  the  ammonia  so  produced,  has  been  tested  and  found  to  bo 
convenient  and  relial)le. 

The  pa[)er  also  de.scribes  a  simple  volumetric  process  by  means  of 
which  the  combined  percentage  of  real  saccharin  (o-benzoicsulphinide) 
and  y;  Hulphamidobcnzoic  acid  in  commercial  samples  and  mixtures 
c'otitaining  8a<>charin  can  l)e  readily  determined.  This  process  depends 
on  ill©  liberation  of  iodine  l)y  both  real  saccharin  and  ;>  sulphann'do- 
I»en7/>ic  acid,  when  either  or  both  are  mixed  with  a  solution  containing 
potaiwium  iodide  and  io<late. 
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By  a  combination  of  this  "  iotline  process"  with  the  "ammonia 
process,"  the  separate  percentages  of  "para- "  and  "ortho-saccharin  "  can 
])e  readily  determined,  and  then  indirectly  that  of  any  unaltered 
sulphonamide,  itc. 

19.  "  The  analysis  of  samples  of  milk  referred  to  the  Government 
Laboratory  in  connection  with  the  Sale  of  Food  and  Drugs 
Acts."     By  Thomas  Edward  Thorpe. 

In  connection  with  the  administration  of  the  Sale  of  Food  and 
Drugs  Acts,  samples  of  milk  are  frequently  referred  by  magistrates 
to  the  Government  Laboratory  for  examination.  These  referred 
samjjles  are  invariably  sour  when  received,  and  it  is  therefore  of 
importance  to  determine  whether  this  fact  prevents  a  true  inference 
as  to  the  character  of  the  fresh  milk  or  interferes  with  the  determina- 
tion of  the  degree  of  sophistication  to  which  the  milk  may  have  been 
sul)jected. 

The  charges  usually  brought  against  milk  by  public  analysts  are 
that  it  has  been  mixed  with  water  or  that  fat  has  been  abstracted. 
The  proof  or  disproof  of  the  allegation  depends  upon  a  determination 
in  the  sample  of  the  amouot  of  fat  and  of  the  non-fatty  solids. 

As  regards  the  fat,  it  would  appear  that  bacteria  producing 
steatolytic  enzymes  do  not  develop  to  any  considerable  extent  in  sour 
milk.  Direct  experiments  show  that  any  action  they  may  produce  is 
too  inconsiderable  to  affect  to  any  substantial  extent  the  experimental 
proof  of  the  validity  of  any  charge  based  iipon  an  alleged  deficiency  in  fat. 

As  regards  a  charge  based  upon  an  alleged  deficiency  of  non-fatty 
solids,  as  the  aggregate  weight  of  the  non-fatty  solids  is  affected  to 
some  extent  by  the  fermentative  changes  associated  with  the  souring,  it 
has  been  necessary  to  examine  these  changes  in  some  degree  of  detail 
with  a  view  to  ascertain  their  l)earing  ujion  the  experimental  facts 
needed  to  establish  the  inference  of  sophistication,  and  to  determine 
its  extent. 

This  communication  contains  the  results  of  such  an  examination. 
It  serves  to  establish  the  character  of  the  products  of  the  change  in  so 
far  as  they  affect  the  quantitative  results,  describes  how  they  may  l)e 
determined,  and  what  is  the  nature  and  amount  of  the  correction 
needed  to  account  for  the  slight  loss  in  the  non-fatty  solids  which 
generally  results  on  keeping  the  milk. 

20.  "The    condensation   of   anilinodiacelic    esters    in    presence   of 

sodium  ethoxide."     By  Alfred  Theophilus  de  Mouilpied. 

The  esters  and  half-esters  of  anilino-  and  toluidino-diacetic  acids  and 
anilinoacetylpropionic  acid  and  certain  of  its  esters  were  prepared  and 
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condensed  either  alone  or  in  the  pi-esence  of  benzaldehyde  or  ethyl 
oxalate  by  means  of  sodium  ethoxide. 

Sodium  ethoxide  does  not  bring  about  ring  formation  in  the  case  of 
the  anilinodiacetic  esters,  these  substances  behaving  like  glutaric  esters. 

Ethyl  anilinoacetylpropionate  loses  one  molecule  of  alcohol  and  gives 
ethyl  phenyloxypyrrolinecarboxylate ;  this  ester  on  saponification 
gives  the  acid,  which  in  its  turn  loses  carbon  dioxide  on  heating.  In 
alcoholic  solutions,  sodium  ethoxide  only  saponifies  the  esters. 

With  benzaldehyde,  ethyl  anilinodiacetate   condenses  to  a  lactone 

having  the  constitution  CO<Q^2jgp^>CH-C0.3Et,     which    yields 

the  acid  on  saponification. 

Alcoholic  solutions  of  aniline-  and  toluidino-diac^tic  esters,  when 
treated  with  ammonia,  yield  the  corresponding  diamides. 

Sodium  ethoxide  readily  brings  about  a  condensation  between  ethyl 
anilinodiacetate  and  ethyl  oxalate,  yielding  a  substance  having  very 
different  propei'ties  from  the  ketopentamethylene  derivatives  obtained 
by  Dieckmann  with  ethyl  glutarate.  The  product  has  the  composition 
CjgHj-OgN  and  probably  a  quinonoid  structure.  On  using  methyl 
oxalate,  a  different  compound  was  obtained,  as  also  on  substituting 
sodium  methoxide  for  the  ethoxide.  Similar  experiments  were  carried 
out  with  methyl  anilinodiacetate. 


21,  "  The  basic  properties  of  oxygen  at  low  temperatures  :  additive 
compounds  of  the  halogens  with  organic  substances  containing 
oxygen."    By  Douglas  Mcintosh. 

It  was  previously  shown  (Walker,  Mcintosh,  and  Archibald,  Trans., 
1904,  86,  1098  ;  Archibald  and  Mcintosh,  1904,  85,  919)  that  organic 
compounds  containing  oxygen  united,  at  low  temperatures,  with  the 
halogen  hydrides  to  form  definite  compounds.  Continuing  these  low 
temperature  experiments  with  chlorine  and  bromine,  the  following 
compounds  were  made  : 


M.  p. 

Cll.OBr    -55" 

CUIflOHr  -61 

f^>H'^>OCl, -51 


M.  p. 
^^3>COCl2 -53^' 

(^g»>C0),Br,  -12 

CH,-COj(OjHj)Cl,,   ...      -64 
ClI,,-C02(a^HJI{r,,  ...  39 

(CH3-C!OH).,Cl2(0     ...       -11 


^|g;>OBr.,.  10 

These  formuliu  miiHt,  in  uoino  cases,  be  doubled  in  order  to  represent 
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the  constitutions  of  the  compounds  with  oxygen  us  a  quadrivalent 
element. 

These  substances  are  formed  with  the  evolution  of  a  small  amount 
of  heat,  have  definite  melting  points,  and  crystallise  in  needles  or  prisms. 
At  a  low  temperature  (  -  80°),  there  is  no  substitution  and  only  additive 
compounds  are  produced. 

Compounds  of  chlorine  with  the  alcohols  and  with  methyl  ether  were 
not  obtained,  but  would  doubtless  crystallise  out  at  a  lower  temper- 
ature. Compounds  were  made  with  the  halogens  and  acetic  acid,  but 
difficulty  was  experienced  in  preventing  the  acetic  acid  from  being 
precipitated,  so  that  the  analyses  varied  widely  and  showed  a  large 
amount  of  acid  present.  The  halogens  form  compounds  with  acet- 
aldehyde,  but  these  are  quickly  decomposed  and  a  mixture  of  meta- 
and  para  acetaldehydes  results.  Iodine  is  the  most  powerful  of  the 
halogens  in  bringing  about  this  change,  whereas  chlorine  is  the  least. 

22.  "Organic    derivatives    of     silicon."     By     Frederic     Stanley 

Kipping. 

The  continuation  of  this  work  (Froc,  1904,  20,  15),  in  which  the 
author  has  been  assisted  by  Mr.  A.  Hunter,  has  led  to  the  preparation 
of  a  number  of  compounds  of  which  the  following  is  a  brief  preliminary 
account ;  for  the  j^urpose  of  systematic  nomenclature,  these  compounds 
may  be  conveniently  regarded  as  derivatives  of  silicane,  SiH^,  or  of 
silicol,  SiHg'OH. 

DiphenylethylchhrosUiciDie,  SiEtPh.,C],  is  obtainetl  as  a  by-product  in 
the  preparation  of  phenylethyldichlorosilicane  (phenylethylsilicon  di- 
chloride) ;  it  is  a  fuming  liquid  boiling  at  about  240°  (115  mm.). 

Phenykthi/lpropylchlorosilicane,  SiEtPrPhCl,  is  the  principal  product 
of  the  interaction  of  phenylethyldichlorosilicane  and  magnesium  propyl 
bromide ;  it  boils  at  about  255",  but  has  not  been  obtained  quite  free 
from  impurity. 

Phenylmethylethyljyropylsilicane,  SiMeEtPrPh,  is  obtained  when  the 
preceding  compound  is  treated  with  magnesium  methyl  iodide  ;  it  is  a 
mobile  liquid,  boiling  at  229 — 23P,and  is  decomposed  by  sulphuric  acid 
giving,  apparently,  benzene  and  imthyhlhylpi-opylsiiicol,  SiMeEtPr-OH. 

Phenylbenzylethylpropyhilicane,  SiEtPrPhlJz,  prei)ared  from  mag- 
nesium benzyl  chloride  and  phenylethylpropylchlorosilicane,  is  a 
colourless  liquid,  boiling  at  249 — 251°  (100  mm.),  and  is  readily  decom- 
posed by  sulijhuric  acid,  giving  benzene  and  benzylethyljyropylsilicol, 
SiEtPrBz-UlL,  or  the  corresponding  et/ier,  (8iEtPrKz)^0. 

When  this  decomposition  product  of  phenylbenzylethylpropylsilicane 
is  heated  with  sulphuric  acid,  it  undergoes  sulphonation,  giving  appai'- 
ently  various  acids  of  which  hitherto  only  one  has  been  isolated.     This 


66 

compound  seems  to  be  benzylethylpropylsilicolsulplionic  acid  and  lias 
apparently  the  composition  SiEtPr(OH)'CH2*C^H4'S02H,  but  it  may 
be  derived  from  the  corresponding  ether  (see  below) ;  its  ammonium 
salt  crystallises  well  in  colourless  plates  and  is  very  readily  soluble  in 
water ;  its  barium  salt  separates  from  aqueous  alcohol  in  well-detined 
crystals  and  is  almost  insoluble  in  water;  its  \-menthylamine  salt  crys- 
tallises well  from  aqueous  alcohol  and  melts  at  about  230° ;  its  hornyl- 
amine  salt  also  crystallises  well  and  melts  at  about  211°;  the  salts  of 
most  of  the  alkaloids  do  not  crystallise  readily, 

Benzyletlvjldichlorosiiicane,  SiEtBzCl.,,  prepai-ed  by  treating  ethyl- 
trichlorosilicane  with  magnesium  benzyl  chloride,  is  a  colourless, 
fuming  liquid  boiling  at  168 — 170°  (100  mm.),  and  is  separated  from 
the  other  products  of  higher  boiling  point,  which  no  doubt  contain 
dibenzylethi/lchlorosilicane,  SiEtBz2Cl,  by  fractional  distillation ;  it  is 
de;!omposed  by  water  giving  the  corresponding  silico-ketone,  henzyl- 
ethylsilicone,  SiEtBzO,  a  colourless  oil. 

Beuzylethylpropylchlorosilicane,  SiEtPrBzCl,  is  obtained  by  the  inter- 
action of  the  preceding  compound  and  magnesium  propyl  bromide  ;  it 
boils  at  about  194 — 196°  (lUO  mm.),  but  is  not  easily  obtained  in  a  state 
of  purity.  When  decomposed  with  water,  it  gives  two  compounds,  one 
of  which,  probably  the  ether,  (SiEtPrBz)20,  boils  at  about  255°  (25  mm.) ; 
the  principal  product,  however,  is  benzylethylpropylsilicol,  SiEtPrBz'OH, 
a  colourless,  mobile  liquid  which  boils  at  about  155°  (25  mm.). 

This  alcohol  is  readily  sulphonated,  giving  ap})arently  at  least  two 
sulphonic  acids,  one  of  which  has  been  isolated  in  the  form  of  its  salts 
and  found  to  be  identical  with  the  compound  described  above,  which 
is  obtained  from  the  decomposition  product  of  phenylbenzylethyl- 
l)ropylsilicane. 

This  fact  seems  to  prove  that  the  sulphonic  acid  in  (Question  is,  as 
stated,  a  derivative  of  benzylethylpropylsilicol,  but  molecular  weight 
determinations  made  with  its  ammonium  salt  indicate  that  poly- 
merisation or  condensation  has  occurred. 

Benzyhnethylethylpropyhilicane,  SiMeEtPrBz,  is  formed  when  benz}l- 
ethylpropylchlorosilicaue  is  treated  with  magnesium  methyl  iodide ;  it 
is  a  mobile  liquid  boiling  at  about  250°. 

The  main  object  of  this  investigation  being  the  prepai*ation  of  an 
optically  at;tive  comi)Ound  containing  an  asymmetric  silicon  group 
(compare  Kijjping  and  Lloyd,  Trans.,  1901,  79,  449),  most  of  the  work 
described  in  this  note  is  of  a  ))roliininarv  I'haractor,  and  the  inter- 
iuediaf(<  coiiiiioiiikIs  liavo  not  yet  been  carefully  examined. 
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23.  "  Photographic  radiation  of  some  mercury  compounds."     By 
Robert  de  Jersey  Fleming  Struthers  and  James  Ernest  Marsh. 

The  mercury  compound  HgC.2N'2,2(NH^'NII"CgHj)  was  found 
to  act  on  a  photographic  plate  even  through  a  sheet  of  paper  in  a 
few  hours,  forming  a  deep  black  patch  on  development.  When  a 
perforated  sheet  of  zinc  was  enclosed  between  two  pieces  of  paper 
and  interposed,  the  action  was  exerted  through  the  perforations  and 
the  substance  of  the  paper.  The  position  occupied  by  the  perforations 
was  dense  black  ;  the  rest  of  the  film  was  only  slightly  affected  owing 
to  an  action  of  the  metallic  zinc. 

This  mei'cury  compound  also  acted  strongly  at  some  distance  from 
the  jdate,  even  through  a  layer  of  aluminium  foil.  Through  a  disc 
of  quartz,  there  appeared  at  the  first  attempt  a  just  j^rceptible 
darkening,  but  on  repeating  the  experiment  the  result  was  negative. 

The  substance  was  placed  over  strong  sulphuric  acid  to  test  for 
loss  due  to  evaporation  ;  this  proved  to  be  extremely  small. 

The  generators  of  the  compound  were  tested  separately  :  the  action 
of  phenylhydrazine  was  more  sluggish  and  diffused  than  that  of  the 
comjiound ;  the  behaviour  of  mercuric  cyanide  was  less  definite,  some 
specimens  being  active,  others  inactive ;  the  active  specimens  lost  their 
activity  after  heating.  Mercuinc  cyanide  was  distilled  in  a  high  vacuum 
witliout  decomposition ;  the  distilhvte  was  inactive,  even  the  most 
volatile  portions.  Inactive  cyanide  recovered  its  activity  when  slightly 
moistened  with  water ;  if  covered  with  water,  it  was  inactive. 

Mercuric  cyanide  prepared  from  inactive  mercuric  oxide  and  hydro- 
cyanic acid  was  active.  Mercuric  chloride  was  active,  and  retained 
its  activity  when  distilled,  both  the  distillate  and  residue  being  active. 
Mercuric  bromide  and  mercuric  and  mercurous  nitrates  were  active. 
Mercuric  iodide,  sulphate,  acetate,  sulphide,  oxide,  and  mercuric 
ammonium  chloride  were  inactive,  or  at  the  most  very  slightly  active  ;  as 
were  also  mercurous  chloride,  sulphate,  acetate,  and  oxide.  Redistilled 
metallic  mercury  had  no  action  whatever  on  a  gelatine  dry  plate  ; 
cuprous  silver  and  potassium  cyanides  were  also  inactive. 
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ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metro^iole, 
at  6.30  for  7  o'clock,  on  Wednesday,  March  29th,  1905  (the  day 
fixed  for  the  Annual  General  Meeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  inclu<ling  wine. 

All  applications  for  tickets  should  be  made  not  later  than  Wednes- 
day, March  22nd  next. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  reqiiired,  addressed  and  made  payable  to  the  Assistant 
Secretary,  Chemical  Society,  Burlington  House,  London,  W. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election  of 
Officers  and  other  business  will  be  held  on  Wednesday,  March  29th, 
1905,  at  half-past  four  o'clock  in  the  afternoon. 


At  the  next  Ordinary  Meeting,  on  Thursday,  JMaich  2nd,  1 905,  at 
8  p.m.,  the  following  papers  will  be  communicated  : 

"  The  latent  heat  of  evaporation  of  benzene  and  some  other  com- 
pounds."    By  J.  Campbell  Brown. 

"  The  relation  between  natural  and  synthetical  glycerylphosphoric 
acids."     By  F.  B.  Power  and  F.  Tntin. 

"The  reduction  of  r«ophthalic  acid."  By  W.  H.  Perkin,  jun.,  and 
S.  S.  Pickles. 

"The  transmutation  of  geometrical  isomerides."  Hy  A.  W. 
Stewiirt, 


-U  nOllf,  tiro.,  BIlltAD  IT.  HILL,  1.0.,  AND  BUNOAr.  KurroLK. 


hsued  10/3/05 
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Vol.  21.  No.  291. 

Thursday,  March  2ncl,  1905.    Professor  W.  A.  Tilden,  D.Sc,  F.R.8., 
President,  in  the  Chair. 

Messrs.    Robert   J.    Caldwell,   Edward   Evans,   Lewis   Eynon,   and 
E.  J.  Fairhall  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  tirst  time  in  favour  of  Messrs.  : 

John  George  Baxter,  Court  Sole,  Cliffe,  l^r.  Rochester,  Kent. 

Roger  Dodds,  Bigods  Hall,  Dunmow,  Essex. 

Sydney  Dunstan,  107,  Jesmond  Road,  Newcastle-on-Tyne. 

Albert  Gillies,  Government  Laboratories,  Johannesburg,  S.  Africa. 

Henry  Isaac  Gorman,  126,  Quay,  Waterford. 

Ernest  Green,  113,  Hulton  Sti-eet,  Moss  Side,  Manchester. 

John  Hawthorne,  7,  Roseneath  Villas,  Military  Road,  Cork. 

Arthur  Lonsdale  Hetherington,  B.A.,  Government  Collegiate  School, 

Rangoon,  Burma. 
Sydney  A.  Kay,  D.Sc,  72,  Market  Street,  St.  Andrew's. 
Leonard  Gibbs  Killby,  B.A.,  10,  Abex-deen  Park,  Highbury,  N. 
Ernest  Isaac  Lewis,  B.A.,  B.Sc,  Folstead  School,  Felstead. 
Alfons  O'Farrelly,  M.A.,  3,  Holies  Street,  Dublin. 
William  Sarginson,  B.Sc,  200,  Cauldon  Road,  Stoke-on-Trent. 
Robert   Reed   Swann,  B.Sc,  The  Agricultural    College,  Aspatria, 

Cumberland. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*24.  "The  relation  between  natural  and  synthetical  glyceryl- 
phosphoric  acids,"  By  Frederick  Belding-  Power  and  Frank 
Tutin. 

Glycerylphosphoric  acid  was  first  prepared  synthetically  by  Pelouze 
{Compt.  rend.,  1845,  21,  718,  and  J.  jn-.  Chem.,  1845,  36,  257),  who, 
from  the  analyses  of  some  of  its  salts,  concluded  that  it  was  identical 
with  that  obtained  from  lecithin. 

By  the  interaction  of  glycerol  and  phosphoric  acid,  it  is  possible 
that  several  esters  may  be  formed,  and  three  of  these  are  now 
known,  namely :  the  mono-ester,  or  glycerylphosphoric  acid, 
C3H-(OH)2-0-PO(OH)2 ;  the  so-called  di-ester, 

C3H,(0H)<g>P0(0H) ; 

and  the  tri-ester,  CgH.lPO^. 

The  authors  have  shown  that  the  discrepancies  of  statement  respect- 
ing the  composition  and  characters  of  the  salts  of  glycerylphosphoric 
acid  (compare  Portes  and  Prunier,  J.  PJutrm.  Chim.,  1894,  29,  393  ; 
Petit  and  Polonowsky,  ibid.,  1894,  30,  193  ;  and  Adrian  and  Trillat, 
ibid.,  1898,  7,  226)  are  due,  as  has  been  suggested  by  Carre  {Compt. 
rend.,  1903,  137,  1070),  to  their  contamination  with  salts  of  the 
above-mentioned  di-ester.  It  was  therefore  deemed  of  interest  to 
ascertain  the  characters  of  the  salts  of  glycerylphosphoric  acid  when 
prepared  under  such  conditions  as  are  known  to  exclude  the  forma- 
tion of  the  di-ester,  and  a  number  of  these  have  been  described  and 
analysed. 

In  the  course  of  the  authors'  work,  Willstatter  and  Ludecke  described 
an  inv^tigation  {Jier.,  1904,37,3753)  in  which  they  compared  the 
barium  and  calcium  salts  of  the  natural  and  synthetical  glyceryl- 
phosphoric acids,  and  came  to  the  conclusion  that  the  differences  between 
them  are  not  those  which  are  usually  observed  in  the  case  of  optically 
active  and  racemic  compounds.  These  differences  consisted  in  the 
amount  of  metal  contained  in  the  respective  salts,  in  the  varying 
amounts  of  water  believed  to  be  retained  by  them  when  dried  at 
certain  temperatures,  and  in  their  relative  solubility  in  water. 

The  authors  have  shown,  however,  that  the  conclusions  of 
Willstatter  and  Ludecke  are  not  valid,  inasmuch  as  their  synthetical 
glycerylphosphoric  acid  was  prepared  under  conditions  which  are 
known  to  afford  some  of  the  di-ester,  and  that  the  discrepancies  they 
have  observed  are  to  u  large  extent  due  to  the  contamination  of  their 
salts  of  the  synthetical  acid  with  those  of  the  di-ester  rather  than 
to  the  amount  of  water  retained  by  them  when  subjected  to  heat. 
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The  fact  was  also  noted  that  the  natural  glycerylpliosphoric  acid 
has  in  no  instance  been  prepared  from  a  lecithin  which  was  known  to 
be  a  pure  individual  substance.  Although  the  preparations  obtained 
from  this  source  by  Willstatter  and  Llidecke  possessed  optical  activity, 
which  pi'oved  the  presence  of  the  unsymmetrical  acid,  no  evidence 
can  as  yet  be  adduced  that  they  did  not  contain  some  of  the  sym- 
metrical isomeride. 


*25.  "  The  transmutation  of  geometrical  isomerides."     By  Alfred 

Walter  Stewart. 

In  order  to  explain  this  series  of  phenomena,  the  author  assumes  as  a 
phase  of  the  reaction  the  formation  and  disruption  of  a  tetramethylene 
compound.  In  the  case  of  nialeic  and  fumaric  acids,  the  intermediate 
compound  would  be  a  teti*amethylene-l  :  2  :  3  :  4-tetracarboxylic  acid, 
in  which,  probably,  the  earboxyl  groups  attached  to  the  1  :  2-carbon 
atoms  would  lie  on  the  side  of  the  ring  opposite  to  those  attached 
to  the  3  :  4- atoms.  Such  a  tetramethylene  ring  might  split  up  in  two 
ways ;  either  by  breaking  the  linkings  between  1  and  2,  3  and  4  ;  or 
by  breaking  those  joining  1  to  4  and  2  to  3.  In  the  former  case, 
fumaric  acid  is  formed  ;  in  the  latter,  raaleic  acid  is  regenerated.  If, 
however,  fumaric  acid  is  produced,  owing  to  its  higher  melting  point,  it 
is  immediately  withdrawn  from  further  action,  while  maleic  acid  is 
free  to  undergo  the  same  series  of  changes.  Fumaric  acid,  when 
distilled  in  presence  of  phosphoric  oxide,  is  assumed  to  form  the  same 
type  of  tetramethylene  derivative ;  but  in  this  case  water  is  abstracted 
from  the  earboxyl  groups  attached  to  the  1  :  2-carbon  atoms,  and  also 
from  those  attached  to  the  3  :  4-atoms,  the  groups  in  each  pair  being 
in  the  c/s-position  to  one  another.  Owing  to  the  presence  of  the  two 
anhydride  chains,  the  tetramethylene  ring  cannot  now  break  across  in 
either  of  two  ways,  as  in  the  last  case,  and  consequently  its  disruption 
produces  raaleic  anhydride.     The  complete  series  of  changes  : 

Fumaric  acid 
Maleic  acid  -< Maleic  anhydride 

Fumaiyl  chloride 

can  be  thus  explained  ;  and  also  the  transformations  undergone  by 
stereoisomeric  oximes,  hydrazones,  and  diazo-com pounds.  The  author 
gives  instances  in  which  the  tetramethylene  intermediate  product  has 
actually  been  isolated,  when  it  is  found  that  its  behaviour  fulfils  the 
conditions  required  by  the  hypothesis. 
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Discussion. 

Dr.  CoLMAN  pointed  out  that  teti-amethylene-mono-  and  -di- 
carboxylic  acids  are  very  stable  substances,  and  that  it  therefore 
hardly  seemed  probable  that  the  tetramethylenetetracarboxylic  acid, 
assumed  by  the  author  to  be  the  intermediate  product  between  f  umaric 
acid  and  maleic  anhydride,  would  be  so  readily  resolved  quantitatively 
into  two  molecules  of  maleic  acid. 


*26.  "Linin."     By  James  Stuart  Hills  and  William  Palmer  Wynne. 

According  to  Pagenstecher  {Buchner^s  Repert.  I'harni.,  1840,  72, 
311;  1842,  76,  313;  1843,  79,  216)  and  Schroder  {Xeues  Repert. 
Pharm.,  1861,  10,  11),  purging  flax  {Linum  cathariicum),  a  small 
indigenous  herb,  contains  a  substance,  linin,  to  which  the  former 
investigator  attributed  the  purgative  properties  of  the  drug. 

The  authors  believe  the  active  principle  to  be  a  glucoside,  which, 
however,  has  not  been  isolated  in  a  pure  state  owing  to  its  uncrystal- 
lisable  nature.  On  hydrolysis  with  dilute  acids  or  with  lime,  the 
glucoside  is  resolved  into  glucose  and  a  substance  which,  so  far  as  the 
comparison  can  be  made,  seems  to  be  identical  with  Schroder's  linin. 
The  yield  of  crude  linin  amounts  to  about  013  per  cent,  by  weight  of 
the  drug. 

Linin.  CgHo^Oj,  (mol.  wt.  445  and  451  in  naphthalene  ;  453  and  437 
by  the  boiling  point  method  in  acetone),  ciystallises  from  alcohol  in 
needles,  and  melts  at  about  203°, the  exact  melting  point  depending  on  the 
mode  of  heating  ;  it  is  insoluble  in  water,  sparingly  soluble  in  the  usual 
organic  solvents,  and  gives  a  deep  purple  coloration  with  concentrated 
sulphuric  acid.  It  contains  four  methoxyl  groups,  as  determined  by 
the  Zeisel  method  ;  the  demethylated  derivative  proved  to  be  uncrys- 
tallisable.  Attempts  to  prepare  acetyl  and  benzoyl  derivatives  of 
linin  were  fruitless,  and  inconclusive  results  were  obtained  by  fusion 
with  caustic  potash.  Oxalic  acid  was  the  only  recognisable  product 
when  it  was  oxidised  with  nitric  acid  or  potassium  permanganate 
under  varied  conditions.     Linin  is  destitute  of  purgative  properties. 

♦27.  "The  constitution  of  phenylmethylacridol."     By  James  John- 
ston Debbie  and  Charles  Kenneth  Tinkler. 

When  phenylacridine  mothiodide  is  treated  with  an  alkali,  a  hydroxide 
is  formed  which  was  supposed  at  one  time  to  ho  the  base  corresponding 
with  the  original  siilt.  I lantzsch,  however,  from  the  results  of  con- 
ductivity experiments,  concluded  that  it  is  really  a  carbinol  formed  by 


the  shifting  of  the  hydroxyl  group  from  the  nitrogen  atom  to  an 
adjacent  cai'bon  atom  at  the  moment  of  precipitation.  Confirmation  of 
this  view  is  aft'orded  by  the  fact  that  whilst  the  absorption  spectra  of 
phenylacridine  methiodide  and  of  the  hydroxide  derived  from  it  differ 
widely,  the  spectra  of  the  latter  substance  agree  very  closely  with  those 
of  dihydrophenylacridine.  This  resemblance  is  inexplicable  unless  we 
regard  the  hydroxide  as  a  carbinol  bearing  the  same  relation  to  dihydro- 
phenylacridine that  cotarnine  bears  to  hydrocotarnine  or  hydrastinine 
to  hydrohydrastinine  {Trans.,  1903,  83,  598  ;  1904,  85,  1005). 

28.  "The  ultra-violet  absorption  spectra  of  certain  diazo-com- 
pounds  in  relation  to  their  constitalion."  By  James  Johnston 
Bobbie  and  Charles  Kenneth  Tinkler. 

The  autliors  have  applied  the  spectroscopic  method  to  the  investiga- 
tion of  isomerism  in  the  diazo-group.  They  find  that  the  stable  and 
unstable  forms  of  the  isomeric  diazosulphonates  and  of  the  isomeric 
diazocyanides  derived  from /)anisidine  aud^^-chloroaniline  give  identical 
spectra,  or  spectra  agreeing  more  closely  than  those  of  any  isomerides 
which  differ  structurally  from  one  another.  They  regard  this  result  as 
affording  confirmation  of  the  correctness  of  Hantzsch's  view  according 
to  which  these  substances  are  syn-  and  a«<i-modification.s,  differing 
from  one  another  in  the  same  way  as  tlie  Sf/n-  and  anti-oximes.  On  the 
other  hand,  the  isomeric  potassium  benzenediazotates,  as  also  the  two 
forms  of  the  potassium  compovmd  obtained  from  diazotised  sulphanilic 
acid,  give  widely  different  spectra.  The  spectra  of  the  more  stable 
(Schraube  and  Schmidt's)  potassium  benzenediazotate  are  almost 
identical  with  those  of  phenylmetliylnitrosoamine,  from  which  the 
authors  infer  that  these  compounds  are  constituted  alike  and  are  repre- 
sented respectively  by  the  formuhe  C^H^-NK'NO  and  CeH5-N(CH3)-NO. 

29.  "The  latent  heat  of  evaporation  of  benzene  and   some   other 

compounds."     By  James  Campbell  Brown. 

An  improved  apparatus  has  been  employed  in  determining  exactly 
the  latent  heat  of  benzene  and  its  homologues.  The  latent  heats  of 
tert.-amyl  alcohol  and  pi'opyl  li^obutyrate  are  also  recorded,  together 
with  Trouton's  values  (compare  Trans.,  1903,  83,  987). 

30.  "The    reduction  of    /.^ophthalic    acid"      By   William   Henry 

Perkin,  jun.,  and  Samuel  Shrewder  Pickles. 

When  i«ophthalic  acid  is  reduced  with  sodium  amalgam  at  45'^,  it 
yields   two   tetrahydro-acids   (A-   and   ct's-A^),  and,  from   these,  two 
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further  acids  ai-e  obtained  by  the  methods  mentioned  below.     Since 
there  can  only  be  four  tetrahydroisophthalic  acids,  namely  : 

X  X  H— X  X— H 


I      'X  !^hJ-X  i^H-i-X 


A".  C'n-^''.  trans-A'. 

it  follows  that  the  author.^  have  been  successful  in  isolating  all  the 
possible  modifications. 

A^-Tetra/ii/droisophthalic  acid  melts  at  168°,  is  very  soluble  in  water, 
and  is  characterised  by  yielding  a  rather  sparingly  soluble  calcium 
salt  and  an  anhydride  which  melts  at  78°  ;  it  combines  with  hydrogen 
bromide  and  with  bromine  to  form  2-bromohexahydroisophthalic  acid 
(m.  p.  185 — 187°)  and  2  : 3-dibromohexahydrotsophthalic  acid  (m.  p.  202°) 
respectively.  When  oxidised  first  with  permanganate  and  then  with 
chromic  acid,  it  yields  succinic  acid. 

A^-l^etrahi/droisophthalic  acid  is  produced  when  the  other  tetra- 
hydroiVophthalic  acids  are  •  boiled  with  strong  caustic  potash,  intra- 
molecular change  taking  place ;  it  melts  at  244°  and  is  very  sparingly 
soluble  in  water.  When  it  is  digested  with  acetic  anhydride  and  then 
distilled,  it  is  converted  into  the  anhydride  of  the  A^-aeid.  It  com- 
bines with  hydrogen  bromide  with  difficulty,  yielding  a  syrup  which 
appears  to  be  4-bromohexahydroi«ophthalic  acid  and  I'eadily  absorbs 
bromine  vapour  with  formation  of  3  :  4-dibromohexahydi'oi6'ophthalic 
acid  (m.  p.  about  230°).  The  latter  acid  is  decomposed  by  boiling  with 
caustic  potash  with  formation  of  a  dihydrotsophthalic  acid  which  melts 
at  255°  and  is  very  sparingly  soluble  in  water.  When  the  A''-tetra- 
hydro-acid  is  oxidised  with  permanganate  or  with  nitric  acid,  it  yields 
i«ophthalic  and  oxalic  acids. 

CIS- A^-l^etrahydroisophthalic  acid  melts  at  about  165°,  is  very  readily 
soluble  in  water  and,  when  digested  with  acetic  anhydride  and 
<listilled,  yields  the  anhydride  oT  the  A --acid.  It  combines  with 
bromine  with  formation  of  5  :  6-dibromo-ctVhexahydrot8ophthalic  acid, 
which  melts  at  about  220°. 

trans- A'' -l^etrahydrohophthalic  acid  is  produced  when  the  cj'«-acid  is 
heated  with  hydrochloric  acid  at  170°.  It  melts  at  225 — 227°,  is  very 
sparingly  soluble  in  water,  and  combinos  with  bromine  to  form  5  :  6-di- 
bromo-i/*a/i«-hexahydroti<ophthalic  acid,  which  decomposes  at  about 
230—235°. 

The  reasons  which  have  led  the  authors  to  assign  to  the  vario\is 
tetrahydrot«ophthalic  acids  the  constitutions  given  above  are  discussed 
in  the  detailed  paper. 
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31.  "  The  influence  of  temperature  on  the  interaction  between  acetyl 
thiocyanate  and  certain  bases.  Thioearbamides,  including 
carboxy-aromatic  groups."  By  the  late  Robert  Elliott  Doran 
(compiled  by  Augustus  Edward  Dixon). 

Miquel's  acetyl  thiocyanate  (Ann.  Chim.  I'liijs.,  1877,  [v],  11,  'l\)b), 
■when  brought  into  contact  at  low  temperature  with  aniline  dissolved 
in  benzene,  showed  little  sign  of  thiocarbimidic  character,  the  principal 
change  being  the  following  double  decomposition  :  AcSCN  +  2PhNH2  = 
PhNHjjHSCN  +  AcXHPh.  On  the  other  hand,  when  these  materials 
were  caused  to  interact  at  higher  temperatures,  the  thiocyanic  character 
■diminished  and  the  thiocai"bimidic  reaction  increased,  until,  in  the 
neighbourhood  of  85°,  about  90  per  cent,  of  the  additive-compound 
(acetylphenylthiocarbamide)  was  obtained,  according  to  the  ecjuation 
AcNCS  +  PhN  H  2  =  AcNH-CS-NHPh. 

With  o-toluidine  this  was  not  the  case,  an  experiment  conducted  at 
85°  giving  91  per  cent,  of  the  available  sulphur  in  the  form  of  acetyl- 
o-tolylthiocarbamide,  whilst  at  -  3°  the  yield  of  this  substance  was  only 
a,  few  per  cent.  less. 

By  combining  acetyl  thiocyanate  with  methylaniliue  in  hot  benzene, 
iicetylniethylphenylthiourea  was  obtained  in  white  crystals  melting  at 
93 — 94°.  Acetylpheiiylheir.ylthiourea  separated  from  dilute  alcohol  in 
fine,  rhombic  crystals  melting  at  110 — 111°.  Piperidine  gave  no 
acetylpiperidylthiourea,  but  piperidylthiourea  instead,  together  with 
piperidyl  thiocyanate  ;  the  former  melted  at  126 — 127°,  the  tempera- 
ture given  by  Wallach  {Ber.,  1899,  32,  1872),  and  by  treatment  with 
acetic  anhydride  yielded  the  acetyl  derivative,  AcNIC(8H)*NC3Hjq 
(long  prisms,  melting  at  112 — 113^^).  By  passing  ammonia  gas  through 
a  boiling  solution  of  acetyl  thiocyanate  in  benzene,  21  jjer  cent,  of  the 
available  sulphur  was  obtained  as  acetylthiourea,  AcNIC(SH)*NHo. 

Phenyl  chlorocarbonate,  PhO'COCl,  when  dissolved  in  l)enzene  and 
left  in  contact  with  potassium  thiocyanate  until  free  from  halogen, 
gave  a  solution  of  carhoxyphenyltltiocarhunide',  by  treatment  with 
methylamine,  this  afforded  carboxyphenylinethylthiocarhaialde, 

PhO'CO-NH-CS-NHMe 
{long,  glistening   prisms  melting   at    175  — 176^),    isomeric   with   the 
author's  carboxymethylphenyltliiocarbumide,   MeO*CO*XH*C8*NHPh 
(m.  p.  158°)  {Trans.,  1901,  79,  908). 

CarboxyphenylisoamylthiocarOamide  is  a  ciNstalline  solid  (m.  p. 
99^ — -100°),  isomeric  with  carboxyisoamylphenylthiocarbamide  {he.  cit., 
914). 

Fhenylcarboxyphenylthiocarbamide,  PhO*CO'NH"CS*NHPh,  was  ob- 
tained (a)  from  aniline,  and  (6)  by  expelling  by  means   of  phenyl 
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chlorocarbonate  the  acetyl  group  from  acetylphenylthiocarbamide ;  it 
melted  at  148—149^. 

Carhoxi/guaidcolphenylthiocarhartiide, 

MeO-CaH^O-CO-NH-CS-NHPh, 
from  guaiacol  chlorocarbonate  and  acetylphenylthiocarbamide,  melted 
at  154 — 155°  and  was  freely  desulphiu'ised  by  warming  with  alkaline 
lead  solution. 


32.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  VIII.  Ethyl  tartrate  in  chloroform."  By 
Thomas  Stewart  Patterson, 

Data  relative  to  the  rotation  of  ethyl  tartrate  in  chloroform  at 
various  concentrations  and  temperatures  are  given.  Chloroform  has  a 
marked  effect  in  depressing  the  rotation  of  the  ester.  It  is  shown  that 
the  variation  of  rotation  is  in  agreement  with  the  change  in  solution- 
volume  of  the  dissolved  tartrate. 


33.  ''A  further  note  on  the  addition  of  sodium  hydrogen  sulphite 
to  ketonic  compounds."    By  Alfred  Walter  Stewart. 

The  author  has  applied  the  method  already  described  {Trans. ^ 
1905,  87,  185)  to  some  other  compounds  containing  the  carbonyl 
group. 

The  rate  of  addition  of  sodium  hydrogen  sulphite  to  ethyl  aceto- 
acetate  having  already  been  found  to  be  much  more  rapid  than  was 
anticipated,  it  was  thought  advisable  to  try  experiments  with  diethyl 
acetonedicarboxylate.     The  results  were  as  follows  : 


After    10 

20 

30 

40 

50 

60 

70    minutes. 

40-2 

55-3 

61-0 

64-5 

68-1 

71-2 

73  0 

per  cent,  of  bisulphite  conipoiind. 

Comparing  this  with  the  numbers  already  found  in  the  cases  of 
acetone  and  ethyl  acetoacetate,  it  appears  that  the  replacement  of 
hydrogen  by  a  carboxyl  group  increases  the  velocity  of  addition,  and 
when  a  second  carboxyl  group  is  introduced  instead  of  another  hydro- 
gen atom,  the  velocity  is  further  accelerated.  This  seemed  to  point 
to  the  addition  of  Hodiiim  hydrogen  Hulphite  to  the  carboxyl  group 
itKulf,  but  when  this  hypothesis  was  tested  by  determining  the  addition 
of  H04liuiii  hydrogen  sulphite  to  ethyl  acetate,  no  interaction  could  be 
detected. 

Diacetylacetono  and  acetotiylacetone  were  also  tried,  one  equivalent 


79 

•of  sodium  hydrogen  sulphite  solution  for  each  carbonyl  group  present 
being  used.     The  percentages  for  each  carbonyl  group  were  : 

Bisulphite  compound.  After  10  20  30  40  50  60     miuutes. 

Diacetylacetone...     14-6     17-8     21-3     23-9     26-3     27-8  per  cent. 
Acetonylacetone...      5-7       88     11*5     UG     16-6     19-5 

Potassium  y3-camphorsulphonate,  preparetl  by  Reychler's  method 
{BuU.  Soc.  chim.,  1898,  [iii],  19,  120),  gave  a  coustant  value  of 
2'5  per  cent. 

The  figures  for  maltose,  glucose,  and  lactose  are  : 


After  10 

20 

30  iniimtes. 

Maltose 

...      2-6 

2-9 

3"1  per  cent,  of  bisulphite  compound 

Glucose 

...     5-2 

5-2 

5-2 

Lactose 

...     7-7 

8-4 

9-0 

Unsuccessful  attempts  to  prove  the  existence  of  additive  products 
were  made  with  epichlorohydriu,  carbamide,  acetamide,  formamide, 
Allyl  alcohol,  and  ethyl  cinnamate.  Dimethyl py rone  gave  traces  of 
some  additive  compound,  but  concordant  results  were  not  obtained. 


34.  "  Action  of  hydrogen  peroxide  on  carbohydrates  m  the  presence 
of  ferrous  sulphate.  Part  V."  By  Robert  Selby  Morrell  and 
Albert  Ernest  fiellars. 

In  this  communication,  attempts  have  been  made  to  trace  the  dis- 
appearance of  different  sugars  during  their  oxidation  by  observing  the 
decrease  in  the  rotation  angle,  and  from  the  determination  of  the 
initial  and  final  reducing  powers  of  the  solutions,  as  well  as  their 
acidities,  to  obtain  a  fuller  knowledge  of  the  many  oxidation  stages 
which  occur.  The  results  of  the  change  in  the  optical  activity  show 
that  during  successive  additions  of  hydrogen  peroxide  up  to  1  gram- 
molecule  for  the  same  weight  of  carbohydrate,  the  decrease  in  the 
angle  is  proportional  to  the  amount  of  oxidising  agent  added.  The 
relative  diminution  in  the  angle  depends  on  the  sugar  oxidised ; 
galactose  shows  a  greater  decrease  than  glucose  or  fructose,  maltose 
less  than  sucrose,  which,  in  turn,  has  a  smaller  decrease  than  lactose. 
Rhamnose  becomes  lajvorotatory  on  oxidation,  and  the  rotation  is 
practically  constant  after  2  gram-atoms  of  oxygen  have  been  added. 
The  high  values  of  the  final  reducing  powers  must  be  due  to  the  strong 
reducing  powers  of  keto-acids  and  osones  formed  in  the  oxidation. 
The  acidities  of  the  solutions  after  oxidation  are  not  large,  and  are 
insufficient  to  account  even  for  the  complete  formation  of  one  mono- 
basic hexose  acid. 
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The  smaller  the  yield  of  osazone  precipitated  by  phenylhydrazine  in 
the  cold,  the  greater  is  the  acidity  of  the  solution.  Attempts  were 
made  in  the  case  of  arabinose  and  rhamnose  to  isolate  the  acids  formed 
during  the  oxidation.  The  simpler  acids,  formic  and  oxalic,  were 
easily  detected,  but  the  more  important  keto-acids  which  were 
expected  could  not  be  isolated,  although  qualitative  experiments  leave 
little  doubt  as  to  their  presence.  Fischer's  method  {Ber.,  1902,  35, 
3141)  has  been  applied  to  the  formation  of  arabinosone  from  arabinose, 
rhamnosone  from  rhamnose,  and  by  using  o-nitrobenzaldehyde,  glucos- 
azone  and  rhamnosazone  may  be  made  to  yield  the  corresponding 
osones. 

Radium  emanations  were  found  to  have  no  influence  on  the  oxida- 
tion of  fructose.  When  the  conditions  were  arranged  so  that  change 
in  the  concentration  of  the  solutions  became  impossible,  the  optical 
activity  of  the  sugar  remained  constant. 

35.  "Studies  in  chlorination.  The  chlorination  of  the  isomeric 
chloronitrobenzenes."  By  Julius  Berend  Cohen  and  Hugh 
Garner  Bennett. 

In  a  recent  paper  by  Cohen  and  Dakin  {Trans.,  1904,  85,  1274), 
attention  was  directed  to  the  relation  which  was  found  to  subsist 
between  the  position  assumed  by  the  third  and  fourth  entrant  chlorine 
atoms  obtained  by  chlorinating  o-  and  ^>dichloi*obenzenes  and  the  six 
isomeric  dichlorotoluenes,  on  the  one  hand,  and  those  occupied  by  the  two 
entrant  nitro-groups  on  the  other,  and  again  by  the  fourth  chlorine 
atom  and  nitro-group  in  the  case  of  1:2:  4-trichlorobenzene  and  the 
six  trichlorotoluenes. 

The  investigation  has  now  been  extended  to  the  chlorination  of 
7«-dichlorobenzene  and  the  mono-  and  di-chloronitrobenzenes.  The 
results  show  remarkable  conformity  with  the  above  rule,  and  no  single 
exception  has  been  recorded.  It  therefore  follows  that  when  the  first 
two  hydrogen  atoms  of  benzene  or  toluene  have  been  substituted  by 
either  two  chlorine  atoms  or  by  one  chlorine  atom  and  one  nitro-group, 
the  positions  occupied  by  subsequent  chlorine  atoms  or  nitro-groups 
are  the  same.  The  principal  table  of  results  is  too  long  to  rej)roduce, 
but  that  of  the  derivatives  of  m-dichloro-  and  ?H-chloro-nitrobenzenes 
will  servo  to  illustrate  the  rule.  The  only  secondary  product  recorded 
in  this  table  is  />-dichloro-7>dinitrobenzene.  The  remainder  represent 
the  sole  products  of  each  reaction  : 
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ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metroj)oIe, 
at  6.30  for  7  o'clock,  on  Wednesday..  March  29th,  1905  (the  day- 
fixed  for  the  Annual  Genei-al  Meeting). 

The  price  of  the  tickets  will  be  One  Criiinea  each,  including  wine. 

All  applications  for  tickets  should  be  made  not  later  than  Wednes- 
day, March  22nd  next. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  required,  addressed  and  made  payable  to  the  Assistant 
Secretary,  Chemical  Society,  Burlington  House.  London,  \V. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election  of 
Officers  and  other  business  will  be  held  on  Wednesday,  March  29th 
1906,  at  half-past  four  o'clock  in  the  afternoon. 
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At  the  next  Ordinary  Meeting,  ou  Wednesday,  March  15th,  1905, 
at  5.30  p.m.,  the  following  papers  will  be  communicated  : 

"  The  velocity  of  oxime  formation  in  certain  ketones."  By  A.  W. 
Stewart. 

"  Catechin  and  acacatechin.  Supplementary  note."  By  A.  G. 
Per  kin. 

"  The  action  of  ethyl  dibromopropanetetracarboxylate  on  the  di- 
sodium  compound  of  ethyl  propanetetracarboxylate.  A  correction." 
By  W.  H.  Perkin,  jun. 

"  Glutaconic  acid  and  the  conversion  of  glutaric  acid  into  trimethyl- 
enedicarboxylic  acid."     By  G.  Tattersall. 

"  The  ultra-violet  absorption  spectra  of  certain  enol-keto-tauto- 
merides."     By  E.  C.  C.  Baly  and  0.  H.  Desch. 

"  Esterification  constants  of  substituted  acrylic  acids."  By  J.  J. 
Sudborough  and  D.  .1.  Roberts, 

"  a-Chlorocinnamic  acids."     By  J.  J.  Sudborough  and  T.  C.  James. 

"  Di-ortho-substituted  benzoic  acids.  Part  VI.  Conversion  of 
methyl  into  ethyl  esters."      By  J.  J.  Sudborough  and  T.  H.  Davies. 

"  A  simple  method  for  the  estimation  of  acotvl  groups."  By  J.  J. 
Sudborough  and  \V.  Thoma.s. 

"  Gyuocardin,  a  new  cyauogenetic  glucoside."  By  F.  B.  Power  and 
F.  H.  Lees. 


M.  (I.AV  AMD  lUNt,  LTD.,   UIIIAD  KT.   HILL,   I.O.,  AMD  BUNOAY,  HUrrot.K. 


hsued  '^Tj^jO^ 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.  21.  No.  292. 


Wednesday,  March  15th,  1905.  Professor  W.  A.  Tildex, 
D.Sc,  F.R.S.,  President,  in  the  Chair. 

Messrs.  A.  G.  Levy,  F,  L.  Pyman,  G.  W.  Monier- Williams,  ar.d 
W.  H.  Woodcock  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Frank   Standish    Findon,    M.A.,    B.Sc,    41,    Great    Percy    Street, 

Holford  Square,  W.C. 
Edwin  Morris,  12,  Dragon  View,  Harrogate. 
Frank  Shedden,  B.Sc,  5,  Belvedere  Road,  Walsall. 
George  Devenis-h  Thomas,  B.Sc,  8,  Hubert  Terrace,  Dover. 

The  President  announced  that  Professor  Percy  Frankland  had  pre- 
sented to  the  Society  the  eudiomtter  made  and  used  by  the  late 
Sir  Edward  Frankland  for  the  analysis  of  ethyl  in  1849  ;  that  Pro- 
fessor Retzius,  of  Stockholm,  had  presented  an  engraving  of  Berzelius  ; 
and  that  Mr.  Oscar  Guttmann  had  presented  a  bronze  medal  struck  in 
honour  of  Roger  Bacon  in  Paris  in  1818.  The  Council,  on  behalf  of 
the  Society,  had  expressed  their  thanks  for  these  gifts. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*36.  "The  velocity  of  oxime    formation    in  certain  ketones."     By 
Alfred  Walter  Stewart. 

With   the  object  of   gaining  confirmation   of   the   results   already 

obtained  in  the  case  of  the  addition  of  sodium  hydrogen  sulphite  to 

various   ketones    (this  vol.,   p.   13),  the  author  has  investigated  the 

rates  of  formation  of  the  corresponding  series  of  oximes.     Solutions 

of  the  ketones  were  allowed  to  interact  with  a  hydroxylamine  sulphate 

solution  for  a  fixed  time,  and  the  amount   of  free  hydroxylamine  was 

then  estimated  by  warming  with  iodine  solution  and  sodium  phosphate 

and  titrating  with  standard  thiosulphate.     The  principal  results  are 

shown  in  the  following  table  : 

After  10  20        30  mmutes. 

Percentage  of  oxime. 


Acetone ... 

45-1 

49-7 

50-0 

Methyl  ethyl  ketone     . . . 

36-6 

39-2 

39-2 

Methyl  isopropyl  ketone 

31-4 

31-5 

32-0 

Pinacolin 

12-9 

17-0 

24-5 

The  results  are  generally  in  agreement  with  those  ali-eady  found 
for  the  addition  of  sodium  hydrogen  sulphite  to  ke tonic  compounds, 
and  since  chemically  the  two  reactions  belong  to  different  types,  it 
seems  probable  that  the  hindrance  to  the  reactions  in  the  case  of 
ketones  containing  many  methyl  groups  near  the  carbonyl  is  due  to 
stereochemical  and  not  to  purely  chemical  causes. 

*37.  "  The  ultra-violet  absorption  spectra  of  certain  enol-keto- 
tautomerides.  Part  II."  By  Edward  Charles  Cyril  Baly  and 
Cecil  Henry  Desch. 

In  the  first  part  of  this  investigation  (7V«ns.,  1904,  85,  1029),  the 
ultra-violet  absorption  spectra  of  acetylacetone  and  ethyl  acetoacetate 
and  of  certain  of  their  derivatives  were  described.  Evidence  was  then 
brought  forward  in  support  of  the  view  that  the  absorption  band 
exhibite<l  by  the.so  substances  is  due  to  the  equilibrium  existing 
between  the  two  possible  tautomeric  forms.  Neitlier  of  the  two 
modifications  when  in  a  pure  state  gives  an  absorption  band,  but 
when  the  two  ai*e  pi'esent  together  in  mutual  o(|iiilil)rium,  that  is  to 
Huy,  when  a  number  of  molecules  are  changing  from  ono  form  into 
the  other,  a  very  decided  absorption  band  is  developed.  The  oscilla- 
tion fro<nu)ncy  of  the  light  absorbed  was  further  shown  to  bo  inde- 
{Nmdont  of  the  mass  of  the  atom  in  the  so-called   labile  condition. 
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The  conclusions  drawn  in  the  first  paper  are  now  shown  to  be  fully 
confirmed  by  an  investigation  into  the  absorption  spectra  of  benzoyl- 
acetone,  ethyl  benzoylacetate,  ethyl  acetylsnccinate,  ethyl  diacetyl- 
succinate,  ethyl  oxaloacetate,  ethyl  acetonedicarboxylate,  and  ethyl 
benzoylsuccinate,  together  with  certain  of  their  derivatives.  These 
results  favour  the  view  that  the  absorption  band  is  due  to  the  change 
of  linking  taking  place  when  one  tautomeric  form  passes  into  the 
other.  It  is  possible  to  account  for  the  formation  of  the  absorption 
band  by  adopting  the  physical  conception  of  the  atoms  as  a  system  of 
electrons,  and  in  this  way  the  formation  of  the  bands  is  placed  in  the 
same  category  as  other  spectral  phenomena. 

Some  light  is  thrown  on  the  dissociation  of  salts  in  solution  by  these 
results,  and  it  appears  probable  that  dissolved  salts  are  not  dissociated 
into  independent  ions,  but  that  the  two  parts  of  the  molecule  are 
mei-ely  drawn  apart  to  a  certain  extent  by  the  action  of  the  solvent. 
When  the  two  parts  are  sufficiently  separated  to  allow  of  the  inter- 
change of  parts  between  adjacent  molecules,  then  the  condition  known 
as  ionisation  exists.  It  is  possible  to  have  degrees  of  dissociation 
without  any  evidence  such  as  is  required  by  the  electrolytic  dissocia- 
tion hypothesis  ;  such  degrees  of  dissociation  no  doubt  occur  in  the 
case  of  organic  compounds,  which  react  apparently  by  means  of  ions, 
but  the  solutions  of  which  present  no  evidences  of  the  presence  of  the 
ions. 

The  aliphatic  tautomeric  compounds  in  solution  pi-esent  also  a  type 
of  dissociation  without  the  presence  of  ions.  The  labile  atom  is  only 
drawn  away  from  the  rest  of  the  molecule  sufficiently  to  allow  an  inter- 
change to  occur  between  two  different  parts  of  the  same  molecule. 
The  labile  atom  is  a  potential  ion.  Four  grades  of  dissociation  may 
be  recognised. 

Discussion. 

Sir  W.  Ramsay  remarked  that  the  late  Prof,  Fitzgei-ald  used  to 
contend  that  the  positive  and  negative  ions  could  not  be  regarded  as 
entirely  independent  entities,  but  must  have  some  physical  connection 
with  each  other.  The  "  Faraday  "  tube  spoken  of  by  Mr.  Baly  may 
be  taken  as  such  a  connection.  If  it  be  asked  how  far  it  is  possible  to 
stretch  a  "  Faraday  "  tube,  when  one  atom,  positively  charged,  may  be 
taken  as  independent  of  a  negatively  charged  atom  with  which  it  was 
originally  in  union,  the  answer  is  that  the  atoms,  formerly  partners, 
may  be  separated  by  air,  glass,  or  any  material.  Thus  if  an  experi- 
ment suggested  by  Prof.  Ostwald  be  conceived,  in  which  the  +  and  - 
ions  of  a  solution  of  potassium  chloride  are  present  in  different  vessels, 
physicists  would  contend  that  the  "  Faraday  "  tube  joining  them  would 
exist  however  far  the  ions  be  removed  one  from  the  other. 
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*38.  "Esterification    constants   of  substituted   acrylic    acids."    By 
John  Joseph  Sudborough  and  David  James  Roberts. 

The  esterification  constants  of  some  22  substituted  acrylic  and 
allied  acids  with  methyl  alcohol  have  been  determined  at  15^.  The 
following  compounds  were  examined  :  crotonic,  cinnamic,  a^^ocinnamic, 
)3-chlorocrotonic,  ^-chlorowocrotonic,  a-chlorocrotonic,  methyl  hydrogen 
fumarate,  methyl  hydrogen  maleate,  atropic,  a-phenylcinnamic, 
a-pbenylrt//ocinnamic,  a-bromocinnamic,  a-bromoa^^ocinnamie,  /?-bronio- 
cinnamic,  ^-bromcaZ^ocinnamic,  a-chlorocinnamic,  a-chloroa/^ocinnamic, 
yS-chlorocinnamic,  y3-chlorof<7/c>cinnamic,  furfurylacrylic,  and  alloinr- 
furylacrylic,  n-butyric,  hydrocinnamic,  and  phenylpropiolic  acids. 

The  results  indicate  that  a  substituted  acrylic  acid  is  esterified  much 
less  readily  than  the  corresponding  saturated  acid,  and  somewhat  more 
readily  than  the  corresponding  acetylenic  acid, 

R-CHj-CH.^-COgH  >  R-CH:CH-C0JI   >  R-C-C-COaH. 

The  effect  of  introducing  substituents  into  acrylic  acid  is  to  lower 
the  rate  of  esterification.  This  effect  is  the  most  marked  when  the 
substituent  is  in  the  a-position  with  respect  to  carboxyl.  A  com- 
parison of  the  constants  for  pairs  of  stereoisomeric  acids,  for  example, 

I '  and  1 1 

X-C-CO,H  X-C-COjH  ' 

shows  that  the  acid  with  COoH  and  Y   in   cts-position   is   esterified 

much   less   readily  than   when   these   substituents   are  in  the  trans- 

position.     A  similar  relationship  appears  to  hold  good  for   pairs   of 

acids,  Y'CHICH'CO.,H,   with   the  exception    of    cinnamic   and    allo- 

cinnamic  acids,  which  have  exactly  the  same  esterification  constant. 

No  general  relationships  have  been  established  hitherto  between  the 

pairs  of  acids, 


X-C-Y 

Y-C-X 

II 

and 

1 1 

H-C-CO,H 

H-C-COjH 

•39.  "  a-Chlorocinnamic  acids."    By  John  Joseph  Sudborough    and 
Thomas  Campbell  James. 

The  action  of  alkalis  on  cinnamic  acid  dichloride  and  its  methyl 
ester  has  been  btudied.  The  product  is  a  mixture  of  a-chloro-  and 
a-('hloro<(//o-cinnauiic  acids,  and  the  relative  amounts  of  the  two  vary 
but  little  with  the  temperature  or  with  the  alkali.  Even  when  the  acid 
dichloride  is  acted  on  at  low  temperatures,  the  amount  of  a-chloro-acid 
(m.  p.  137")  is  considerable,  and  is  raised  to  only  a  very  small  extent 
by  fiubHtiluting  tlio  methyl  e.ster  for  the  acid  dicliloride.  Cinnamic 
aciil  ilicliloi  idf  docs  not  show  tho  same  tendency  to  eliminate  carbon 
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dioxide  as  was  observed  with  the  dibromide,  and  hence  the  amount  of 
chlorocinnamene  is  practically  nil  unless  the  reaction  proceeds  at  a  high 
temperature. 

The  velocities  with  which  a-bromo-,  o-chloro-,  a-hromoallo-,  and 
a-chloroa^^-cinnamic  acids  are  acted  on  by  aqueous  potassium  hydroxide 
have  been  determined. 

The  methyl  ester,  chloride,  amide,  anilide,  p-toluldide,  and  a-naph- 
thalide  of  the  a-chloro-acid  and  the  chloride  and  amide  of  the  a-chloro- 
allo-Sicid  have  been  prepared. 

Phenyl propiolic  acid  may  be  prepared  by  heating  the  a-chloro-acid 
with  20  per  cent,  aqueous  caustic  potash  (2'5  mols.)  at  100°  for  8 
hours ;  the  yield  is  al>out  50  per  cent,  of  the  theoretical  amount,  as 
carbon  dioxide  is  evolved  and  an  oil  formed. 


*40.  "  Diortho-substituted  benzoic  acid.  Part  VI.  Conversion  of 
methyl  into  ethyl  esters."  By  John  Joseph  Sudborough  and 
Thomas  Huws  Davies. 

Purdie  has  shown  that  methyl  esters  of  aliphatic  acids  are  readily 
transformed  into  the  corresponding  ethyl  esters  by  means  of  ethyl 
alcohol  and  a  small  amount  of  sodium  or  sodium  ethoxide.  The  methyl 
esters  of  substituted  benzoic  acids  can  be  transformed  in  a  similar 
manner  provided  the  two  ortho-positions  with  respect  to  the  carb- 
methoxy-group  are  not  occupied.  Thus,  the  methyl  esters  of  /?-nitro-, 
m-nitro-,  3  :  5-dinitro-,  3  : 5-dibromo-,  3  : 5-dibromo-4-amino-,  and 
3:4:  5-tribromo-benzoic  acids  have  been  converted  into  the  corre- 
sponding ethyl  esters,  and  the  ethyl  esters  of  7n-nitro-,  />nitro-, 
3  :  5-dinitro-,  ^>bromo-,  3  :  5-dibromo-4-amino-,  3:4:  5-tribromo-benzoic 
acids  have  been  converted  into  the  corresj>onding  methyl  esters  by 
means  of  methyl  alcohol  and  a  small  amount  of  sodium  methoxide. 

Methyl  2  :  6-dibromobenzoate,  methyl  2:4:  6-tribromobenzoate, 
methyl  2  :  4  :  6-trinitrobenzoate,  and  ethyl  2  :  4  :  6-tribromo-3-amino- 
benzoate  could  not  be  transformed  in  this  way. 

Discussion. 

Dr.  Cain  said  that  he  was  rather  of  the  opinion  that  in  the  o-substi- 
tuted  compounds  described  by  the  author  a  linking  might  occur 
between  an  oxygen  and  a  bromine  atom,  the  former  becoming  tetradic 
and  the  latter  triadic,  thus  hindering  or  even  altogether  preventing 
the  formation  of  an  additive  comj)Ound. 
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*41.  "Simple  method  for  the  estimation  of   acetyl  groups."    By 
John  Joseph  Sudborough  and  Walter   Thomas. 

The  acetyl  derivative  (0-5 — I'O  gram)  is  added  to  a  10  per  cent, 
solution  of  pure  benzenesulphonic  acid  and  the  mixture  subjected  to 
steam  distillation  until  the  distillate  is  no  longer  acid.  With  0-acetyl 
derivatives,  this  usually  takes  1 — 2  hours  if  the  steam  is  passed 
tlu-ough  somewhat  rapidly.  The  distillate  is  then  neutralised  by 
means  of  standard  barium  hydroxide,  using  phenolphthalein  as 
indicator.  Satisfactory  results  have  been  obtained  with  acetyl- 
a-naphthol,  diacetylquinol,  triacetylpyrogallol,  hexa-acetylmannitol, 
and  triacetylgallic  acid. 

vtV- Acetyl  groups  may  be  estimated  in  a  similar  manner,  but  the 
opei*ation  takes  somewhat  longer,  especially  in  the  case  of  mono-  or 
di-acetyltribromoaniline,  the  retardation  being  due  to  the  influence  of 
the  ortho-substituents.  Good  results  have  been  obtained  with  acet- 
anilide,  mono-  and  di-aceto-o-toluidides,  the  corresponding  ^-compounds, 
diacetyl-i/r-cumidine,  and  the  acetyl  derivatives  of  a-  and  )8-naphthyl- 
amines. 

It  is  essential  that  the  benzenesulphonic  acid  should  be  pure.  The 
purification  is  readily  accomplished  by  dissolving  the  barium  salt  in 
hot  water,  blowing  steam  through  the  solution  until  the  distillate  is 
neutral,  allowing  the  barium  salt  to  crystallise,  and  decomj  o^ing  it 
with  the  theoretical  amount  of  sulphuric  acid. 

Naphthalene-a-  and  -)8-sulphonic  acids  may  be  used  instead  of  the 
benzenesulphonic  acid. 


*42.  "  Gynocardin,  a  new  cyanogenetic  glucoside."    By 
Frederick  Belding  Power  and  Frederic  Herbert  Lees. 

The  cyanogenetic  glucoside,  gynocardin,  the  isolation  of  which  from 
the  seeds  of  O'l/nocarJia  odorata  (R.  Br.)  has  previously  been  recorded 
(Power  and  Gornall,  Proc,  1904,  20,  137),  has  now  been  further 
studied  by  the  present  authors. 

Gynocardia  seeds  in  contact  with  water  afforded  an  amount  of 
hydrogen  cyanide  equivalent  to  0'44  per  cent,  of  the  entire  seed  or 
0'63  per  cent,  of  the  kernels.  The  yield  of  crystalline  glucoside  wan 
about  5  per  cent,  of  the  weight  of  the  see<ls. 

Gynocardin  separates  front  water  in  colourless,  glistening,  prismatic 
needleH  containing  l.UIgO,  which  it  lo^os  at  115°.  The  anliydrous 
Kubstance  has  tlio  formula  C,jHi„0„N,  molts  at  162 — 163 ',  and  has 
[o]"'  +  725''  in  aquoouH  solution. 
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Hepta-acetylgynocardin,  0-^^^^OiJ{C.^^O\l^ ,  forma  needles  melting 
at  118—119°,  and  having  [a]D  +  40-4°  in  chloroform. 

Gynocardin  is  readily  hydrolysed  at  the  ordinary  temperature  by 
gynocardase,  the  enzyme  isolated  from  the  seeds,  but  with  difficulty  by 
boiling  5  per  cent,  hydrochloric  or  sulphuric  acid,  according  to  the 
equation  : 

CjgH^.O.N   +   H,0   =   CeH,,0,.   +   C,H,0,   +   HON. 

Among  the  products  of  hydrolysis  by  either  acids  or  the  enzyme,  it 
has  been  possible  to  isolate  only  (/-glucose  and  hydrogen  cyanide,  the 
third  substance,  CgHgO^,  readily  undergoing  secondary  decomposition 
with  the  formation  of  amorphous  matter.  By  its  comparatively  great 
stability  towards  acid  hydrolysing  agents,  gynocardin  differs  in  a 
marked  manner  from  the  four  other  known  members  of  its  class  (com- 
pare Dunstan  and  Henry,  Phil.  Tram.,  1901,  194,  515;  1902,109, 
399,  and  Proc.  Roy.  Soc,  1903,  72,  285). 

Gynocardin  is  readily  hydrolysed  by  barium  hydroxide  with  the 
formation  of  crystalline  barium  gynocardinate,  (Q^^^tf)^'GO^^$i,  and 
ammonia,  according  to  the  equation  : 

C,3H,,0,N   +   2H,0   =   C,,H,,0,-C02H   +   NH3. 

Gynocardinic  acid,  CjoHjgO,j*CO.^H,  forms  a  syrup  which  does  not 
reduce  Fehling's  solution  and  is  dextrorotatory  ;  it  is  hydrolysed  by 
acids  in  accordance  with  the  equation  : 

Ci2Hi,0,'C0.,H   +    H,0    =  CgH^^Oe    +   C,Hj,0,. 

(i-Glucose  and  an  acid  are  thus  formed.  The  latter  could  be  isolated 
in  the  form  of  its  quinine  salt,  C.2oHj^0.2N2,07HjqOj.,  which  crystallised 
in  needles  melting  at  224°  with  decomposition.  This  salt,  however, 
could  only  be  separated  in  such  small  amount  from  the  sugar  which 
accompanied  it  that  it  has  been  impossible  to  determine  the  constitu- 
tion of  the  acid  C~HjqO,j. 

The  foregoing  results  point,  however,  to  the  conclusion  that  gyno- 
cardin is  the  (Z-glucose  ether  of  the  cyanohydrin  of  either  a  trihydroxy- 
aldehyde,  C5H^(OH)3-CHO,  or  a  ketone,  C^Yi.^{On)yCO,  respectively. 
In  accordance  with  this  view,  the  constitution  of  gynocardin  can  be 
represented  by  one  of  the  following  formula? : 

C,H,(0HyCH(CN)-0-C«H,,05  or  C,H,(OH)3:C(CN)-0-C„HjjO,. 

Gynocardin  is  devoid  of  any  appreciable  physiological  action. 


43.  "  Catechin     and     acacatechin.       Supplementary     note."       By 
Arthur  George  Perkin. 

As  previously  found,  catechiu  (from  Gambler  catechu),  when  dried 
at  100°,  melts  at  175—177°,  and  Clauser's  statement  {Ber.,  1903,  36, 
101)  that  anhydi'ous  catechin  melts  at  2 10°  could  not  be  substantiated. 
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Acacatecliin,  GyJ1^^0Q,^ll./),  dried  ovei-  sulphuric  acid,  loses  IHjO, 
and  differs  from  catecliin,  Cj^Hj^OgjiH^O,  which  under  these  conditions 
evolves  SH^O.  Acacatechin  tetrametJiyl  ether  yields  the  acetyl  com- 
pound, Ci5HgOg(CH3)^-C2H30  (colourless  needles,  m.  p.  135—137°), 
and  on  oxidation  with  potassium  permanganate  gives  veratric  acid 
and  another  substance,  which  is  probably  phloroglucinol  dimethyl  ether. 
Catechin  tetramethyl  ether  behaves  similarly.  With  sulphuric  or 
hydrochloric  acid  in  the  presence  of  acetic  acid,  catechin  and  acacate- 
chin give  an  orange-red  anhydride  having  the  same  composition  in 
both  cases  (C  =  63-26;  H  =  3'89;  and  C  =  63-33;  H  =  3-94  respec- 
tively), which  is  insoluble  in  alkaline  solutions  and  the  usual  solvents, 
but  which  is  not  identical  with  the  "  catechuretin  "  of  Kraut  and 
Deklen  {Annalen,  1863,  128,  270)  and  Etti  {Annalen,  1887,  186, 
332).  When  oxidised  with  potassium  ferricyanide  in  the  presence  of 
an  alkali  acetate,  both  catechins  yield  a  new  colouring  matter,  which 
dyes  mordanted  fabrics  in  orange-brown  shades. 


44.  "  The  action  of  ethyl  dibromopropanetetracarboxylate  on  the 
disodiom  derivative  of  ethyl  propanetetracarboxylate.  A 
correction."    By  William  Henry  Perkin,  jun. 

A  short  time  ago  {Trans.,  1903,  83,  780),  T.  W.  D.  Gregory  and  the 
author  published  the  results  of  a  research  on  the  above  decomposition, 
and  stated  that  the  product  of  the  reaction  was  ethi/l  hexamethylene- 

,       ,         (CO,Et),C-CH2-C(C02Et).,      ^      ,,       r.   .1.    •    , 
octocarhoxylate,    (C0,Et),C-CH,-C(C0,Et).;      ^''    ^^^"^   ^^^^^'"^'  ^^^ 
called  the  attention  of  the  present  author  to  the  fact  that  this  inter- 
pretation is  incorrect,  and  that  the  substance  actually  formed  is  ethyl 
trinietJtyhnetetracarhoxylate, 

CHo 


{C02Et)2C/--^C(C02Et),- 

The  substances  described  by  Gregory  and  Perkin  as  hoxamethylene 
derivatives  are  therefore  in  reality  trimethylene  compounds. 

'rhi.s  remarkable  formation  of  the  trimethylene  ring  is  discussed  in 
the  detailed  paper. 

45.  "Olutaconic  acid  and  the  conversion  of  glutaric  acid  into 
trimetbylenedicarboxylic  acid."  By  William  Henry  Perkin, 
jun.,  and  George  Tattersall. 

(ilutaconic  acid  has  hitherto  only  been  obtained  in  one  moditicatiou, 
ai though  stereochemical  theory  indicates  that  the  two  modifications. 
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H-C-CH/COoH  ^  H-C-CH2-C02H 

II        ^       ^         and  II 

H-C-CO^H  CO^H-C-H 

c't's.  trails. 

corresponding  with  fumaric  and  maleic  acids,  should  exist. 

Ordinary  glutaconic  acid  (m.  p.  134°)  is  the  ciVmodification,  since  it 
yields  an  anhydride  which,  under  reduced  pressure,  distils  without 
decomposition  and  on  hydrolysis  yields  the  same  acid  (compare 
Buchner,  Ber.,  1890,  23,  706). 

The  authors  have  been  engaged  in  a  series  of  investigations  with  the 
object  of  preparing  the  unknown  or  </'a««-modification  of  glutaconic 
acid,  but  without  success. 

When  glutaconic  acid  is  distilled,  it  decomposes  partially  into 
vinylacetic  acid,  CH.^ICH'CH^'CO^H,  and  carbon  dioxide,  but  when 
heated  with  water  at  180°,  the  decomposition  takes  place  in  another 
direction,  and  crotonic  acid  (m.  p.  72°)  results, 

^-Ihjdroxijglutark  acid,  COoH-CH,-CH(OH)-CH2-CO,H,  on  dis- 
tillation, yields  a  mixture  of  cis-glutaconic  acid  and  its  anhydride,  and, 
when  treated  successively  with  phosphorus  pentachloride  and  alcohol, 
it  is  converted  into  ethyl  ^-chloroglutarate, 

C0.,Et-CH,-CHCl-CH^-C02Et, 
which,  when  digested  with  diethylaniline  and  subsequently  hydrolysed, 
regenerates  c<«-glutaconic  acid. 

Ethyl  a-bromoglutarate,  COjEt'CHBr'CHg'CH^.'COgEt,  is  obtained 
from  glutaric  acid  by  bromination  and  subsequent  esterification.  When 
this  ester  is  digested  with  diethylaniline  and  subsequently  hydrolysed, 
or   when   simply   hydrolysed   with  alcoholic   potash,    it  yields  trans- 

CFT'T'O  T-T 
trimethylenedicarboxylic  acid  (m.  p.  175°),  CH.,<^T,      rtrk^xr    (^'onapai"© 

CM'OO^U 

Bowtell  and  Perkin,  Proc,  1899,  15,  241).  Ethyl  a-iodoglutarate, 
obtained  from  the  bromo-ester  by  digesting  with  potassium  iodide, 
behaves  in  exactly  the  same  manner. 


46.  "The  transformations  of  highly  substituted  nitroamino- 
benzenes."  By  Kennedy  Josepli  Previte  Orton  and  Alice  Emily 
Smith. 

The  s-trisubstituted  nitroaminobenzenes  do  not  undergo  the  isomerio 
•change  into  nitroanilines  characteristic  of  less  substituted  nitroamino- 
benzenes, since  the  ortho-  and  para-positions  in  the  benzene  nucleus 
relative  to  the  amino-group  are  occupied.  In  some  cases,  for  example, 
1-nitroamino-s-tribromobenzene,  a  nitroaniline  is  produced  by  displace- 
ment of  a  bromine  atom  by  the  nitro-group  under  the  same  conditions 
in  which  the  isomeric  change  is  effected,  namely,  in  acetic  acid  solution 
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in  the  presence  of  sulphuric  acid  (Trans.,  1902,  81,  490,  806).  In 
other  cases,  a  more  complex  decomposition  takes  place.  For  example, 
«-trichloronitroaminobenzene,  which  is  obtained  from  s-trichloroaniline, 
yields  s-trichlorobenzenediazonium  salt,  ammonia,  and  s-trichlorophenyl- 
imino-2  :3  :Q-t)'ichlorobenzoquinone,  CgHoClg'NiCgHClglO,  the  two 
latter  being  in  molecular  proportions.  The  iminoquinone  crystallises 
from  peti'oleum  in  red  crystals  melting  at  143°;  on  reduction,  it  is  con- 
verted into  2  :  4  :  6  :  2' :  3'  :  Q'-hexachloro-^-hydroxydiphenylamine, 

CgHgClg- NH- CgHClg- OH, 
which  crystallises  in  long,  colourless  needles  melting  at   186°.     When 
hydrolysed  by  sulphuric  acid,  the  iminobenzoquinone  is  converted  into 
molecular  proportions  of  s-trichloroaniline  and   2:3:  6-trichlorobenzo- 
quinone. 

Since  in  all  cases  the  acetic  acid  solutions  of  nitroaminobeuzenes,  on 
treatment  with  sulphuric  acid,  yield  magenta,  purple,  or  indigo-blue 
solutions  from  which  are  obtained  on  dilution  nitroanilines  or  sub- 
stituted phenyliminoquinones,  according  as  the  ortho-  and  para-posi- 
tions with  respect  to  the  imino-group  are  occupied  by  other  groups,  it 
seems  probable  that  analogous  compounds,  possibly  quinone  derivatives, 
are  always  present  in  these  solutions  ;  from  these  intermediary  sub- 
stances are  produced,  on  the  one  hand,  the  nitroanilines,  or,  on  the 
other,  the  iminoquinone  derivatives. 

47.  "An  asymmetric  synthesis  of  quadrivalent  sulphur."     By 
Samuel  Smiles. 

The  ^-menthyl  ester  of  methylethylthetine  bromide  was  prepared 
from  /-menthyl  bromoacetate  and  methyl  ethyl  sulphide.  It  was  found 
that  (a)  the  product  yields  an  inactive  methylethylthetine  on  saponi- 
fication with  silver  oxide  or  with  cold  concentrated  hydrochloric  acid  ; 
{b)  that  the  molecular  rotatory  power  of  the  product  lies  nearly  half- 
way between  those  of  the  dimetliyl  and  diethyl  derivatives,  and  that 
this  relation  is  also  shown  by  the  corresponding  platinichlorides  ; 
(c)  that  the  platinichloride  of  o?^methylothylthotine  ^menthyl  ester 
bromide,  when  prepared  from  ^menthol  and  the  acid  bromide  of 
d/-methylethylthetino,  has  the  same  rotatory  power  as  the  platini- 
chloride made  from  the  product  of  asymmetric  synthesis. 

Hence  it  is  concluded  that  the  two  isomeric  d-  and  ^methylethyl- 
thetine  /-menthyl  ester  bromides  are  produced  in  equal  amount  from  the 
interaction  of  methyl  ethyl  sulphide  and  /-menthyl  bromoacetate. 

\  Menthyl  Iromoiicetate,  a  colourless  oil  boiling  at  144 — 145°/12mm., 
hah  a  hp.  gr.  1-208  ut  2574°  and  [ajf -01-98°  and  [M]^  -  171-68°  ; 
when  diBHolved  in  alcohol  (c=  12-21),  [a]!,"  is  -02-24°  and  [M]„ 
-172-4. 
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Dimethylthetine  \-menthyl  ester  bromide,  (CH3)2SBr'CH./CO./Cjf,Hjf,, 
melts  at  87 — 90°  with  decomposition  ;  in  absolute  alcohol,  it  has 
[M]d-  157*9°,  and  in  50  per  cent,  alcohol  [M],,-  162*7°,  and  in  acetone 
solution  [M]jj  — 159*2°;  the  chlm-ide  has  [M]i,  -  162*0°  approximately  ; 
the  hydroxide  is  an  oil  which  slowly  decomposes  into  menthol  and 
dimethylthetine.  The  platinichloride  vixe\i%  at  177°  and  in  epichloro- 
hydrin'gives[M]i.- 371*3°. 

d[-Methylethylthetine  \-menthyl  ester  h'omide, 

CH3.SBi(C2H,)-CH2-CO/CioHi„ 
melts   at    80 — 82°    and    in    alcoholic    solution    has    [Mji,- 162*7°. 
Its  platinichloride   melts   at    173 — 174°   and   has   [Mjo- 351*0°     in 
epichlorohydrin. 

Dietliylthetine  \-menthyl  ester  bromide,  (C2Hj)2SBr'CH2*CO._,*C,yHjy^ 
melts  at  73— 74°  and  has  [M]i,- 169*0°  in  alcoholic  solution.  The 
jo^a/tnic/t^oWc?e  melts  at  1 48 — 149°,  and  a  solution  in  epichlorohydrin 
gave  [Mju- 331*9°. 

48.  "The   action  of   a-halogen    ketones  on   alkyl  sulphides."      By 

Samael  Smiles. 

It  has  been  found  that  certain  a-halogen-substitutedketone.s  interact 
with  alkyl  sulphides  forming  the  halides  of  sulphine  bases.  The 
reaction  is  by  no  means  general,  for  bromodiphenacyl, 

CeHj-CO-CHBr-CHrCO-CgHj,, 
a-bromocamphor,  and  certain  other  ketones  do  not  act  in  this  manner. 
Further,  the  activity  of  the  bromine  cannot  be  entirely  due  to  the 
proximity  of  an  acid  radicle  to  the  CHj'Br  group,  for  phenylbromo- 
methylsulphone,  CH.3r*S0.2'CgH5,  is  without  action  on  the  alkyl 
sulphides.  This  behaviour  of  the  a  halogen  ketones  is  interesting 
when  compared  with  that  of  the  a- halogen-substituted  acids  which  also 
contain  the  group  CH^Br'CO,  and  react  in  a  similar  manner. 

Monochloroacetone  and  methyl  sulphide  yield  acetonyldiiuethyl- 
sidphine  c/i^oruZe,  (CH3),8Br'CH2*CO'CH3,  a  colourless,  uncrystallisable 
syrup  which  is  very  soluble  in  water ;  the  jilatinichloride  consists  of 
pale  yellow  needles  melting  at  185° — 186°. 

w-Bromoacetophenone  and  methyl  sulphide  unite  to  give  a  theoretical 
yield  of  dimethylphenucylsulphine  bromide,  (CH3)._,SBr*CH2*CO'OgHj, 
which  forms  long,  colourless  needles,  melting  at  148°  ;  it  is  soluble  in 
hot  water  or  alcohol,  but  very  sparingly  so  in  acetone.  The  hydroxide 
crystallises  from  chloroform  in  colourless  leaflets  which  melt  at 
59 — 60°  ;  it  dissolves  readily  in  water,  giving  strongly  alkaline  solu- 
tions. The  platinichloride  is  thrown  down  from  the  aqueous  solution 
of  the  chloride  as  a  pale  buft'-coloured  precipitate  which,  when  pure, 
melts  at  196—197°  with  decomposition.    On  mixing  saturated  alcoholic 
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6)lutions  of  picric  acid  and  the  bromide,  the  ^^'tcrate  is  precipitated  in 
sparingly  soluble  needles  (m.  p.  151 — 152^).  The  t?ic/iro/Hrt^e  is  insoluble 
in  water  and  melts  at  168 — 169^. 

Diethyljyhenacylsul].iMne  bromide  forms  colourless  needles  (m.  p. 
88 — 89°)  which  are  very  soluble  in  water  and  alcohol,  but  sparingly  so 
in  acetone  and  ethyl  acetate  ;  the  platinichloride,  a  pale  buff-coloured 
powder  insoluble  in  most  organic  media,  melts  at  146 — 147°  with 
decomposition.  The  picrate  crystallises  from  hot  alcohol  in  the  form  of 
bright  yellow  needles  and  melts  at  1 25 — 1 26°.  Diamylphenaci/lsulphine 
bromide  is  a  colourless,  crystalline  substance  which  is  soluble  in  water 
or  alcohol  and  melts  at  60 — 61°;  the  j)lati)iichloride,  melting  at 
138 — 139°,  is  soluble  in  warm  ethyl  acetate.  Dimethyl  sulphide  and 
bromodeoxybenzoin  give  dimethyldesylsulphine  bromide, 

(CH3)2S-CHBr(CeH,)-CO-C,H, ; 
this  substance  crystallises  from  warm  ethyl  acetate  in  colourless 
prisms  which  melt  and  decompose  at  110°  ;  i\\e  plaUniehloride  d\&so\^es 
in  warm  acetone  and  crystallises  therefrom  in  buft'-coloured  needles 
which  melt  at  1 62°  ;  the  2^i<^'>'C'i^  forms  yellow  needles  melting  at  1 90°. 
(For  other  desyl  derivatives,  compare  2\ans.,  1900,  77,  1178.) 


49.  'Pinene  /sonitrosocyanide  and  its  derivatives."     By 
William  Augustus  Tilden  and  Harry  Burrows. 

A  brief  description  of  the  cyanide  and  some  of  its  reactions  has 
been  given  in  the  "  I'reliminary  notice  of  some  new  derivatives  of 
pinene  and  other  terpenes  "  by  the  same  authors  {Proc.,  1902, 18,  161). 

Pinene  i'sonitrosocyanide  is  shown  to  be  a  nitrile  from  which  has 
been  obtained,  by  the  action  of  strong  sulphuric  acid,  an  amide  of 
corresponding  constitution.     Pinene  /sonitrosocarboxylamide, 

CVIi6(-N0H)-C0-NH,, 
forms  prisms  which  melt  at  220°.     It  yields  a  methyl  ether,  which 
forms  large,  colourless  prisms  melting  at  145°  and  a  benzoyl  deriva- 
tive melting  at  197°. 

Pinene  j^onitrosocarboxylic  acid,  corre^iponding  with  the  amide,  has 
not  been  obtained,  but  hydrolysis  with  hydrochloric  acid  yields  an  oily 
acid  volatile  in  tteam,  which  is  probably  the  ketonic  acid, 

0:C,oHj5-COoH. 

By  the  continued  action  of  sul})huric  acid  on  the  amide,  an  isomeric 
■chmge  is  induced,  the  product  having  the  properties  of  the  lactam  in 
which  the  oximc  group,  CIN'OH,  has  been  converted  into  a  carbonyl 
^roup,  while  an  imino-group  enters  into  the  ring,  thus  :  -CO'Nll-. 

From  thJH  compound,  by  boiling  with  caustic  potash,  the  correspond- 
ing acid  has  been  obtained.     The  amide  crystillises  in  prisms,  which 
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melt  at  209*^  and  contain  1  molecule  of  water  of  crystallisation.  The 
acid  also  contains  water  of  crystallisation  and  melts  at  220°. 

The  silver  and  other  salts  of  this  acid  have  been  prepared  and 
analysed. 

When  heated  with  hydrochloric  acid,  the  acid  is  converted  into  an 
amino-acid,  which  forms  a  stable,  crystalline  hydrochloride.  In  the 
formation  of  this  compound,  it  is  believed  that  the  ring  is  opened  and, 
by  the  assumption  of  the  elements  of  water,  the  group  -CO*NH-  is 
converted  into  -COoH  and  NIf.,-. 

50.  "  Some  interactions  of  metallic  cyanides  with  organic  bases." 
By  Robert  de  Jersey  Fleming  Struthers. 

Phenylhydrazineheated  with  mercuric  cyanide  effervescesand  deposits 
reduced  mercury.  This  result  might  be  indicated  by  thefoUowingobvious 
and  simple  equation:  HgC.^N.,  +  C,nj-NH-NII,  =  Hg  + 2HaN^-N,^- 
CgHg,  but  in  reality  the  reaction  is  complicated  by  the  formation 
of  the  intermediate  compound  IfgCo>r.,,2C9lf5*NH*NHo.  This  sub- 
stance is  a  white,  lustrous,  crystalline  solid  sparingly  soluble  in  water 
or  alcohol ;  it  melts  and  decomposes  with  effervescence  at  about  110* 
according  to  the  equation:  3(lJgaN.„2CeH5-NH-NH,)  =  3H:g-t- 
6HCN  +  4N._j  +  4CaHa  +  NH3  +  OflH,-NH^,  +  CeH^-NH-NH,. ' 

Phenylhydrazine,  when  heated  with  cuprous  cyanide,  effervesces, 
but  in  other  respects  the  action  is  different  from  that  which  obtains 
in  the  case  of  the  mercury  compound.  An  intermediate  compound, 
CuCNjCgHj'NH'NH^,,  was  isolated  in  the  form  of  brilliant  scales  with 
a  silvery  metallic  lustre.  This  substance  becomes  rapidly  discoloured 
at  the  ordinary  temperature,  evolves  nitrogen,  and  ultimately  acquires 
a  deep  coppery  lustre.  This  evolution  of  gas  was  proved  to  be  due 
not  to  spontaneous  decomposition,  but  to  an  action  of  atmospheric 
oxygen. 

When  heated  to  a  somewhat  higher  temperature  than  that  required 
for  the  mercury  salt,  the  copper  derivative  decomposes,  thus : 
2CuCN,C6H5-NH-NH,  =  2CuCN  +  NH3  +  N.,  +  C^H^  +  CoH,-NH,. 

From  the  above  reaction,  it  seemed  possible  that  cuprous  cyanide 
might  exert  a  catalytic  action  on  phenylhydrazine.  This  proved  to  be 
the  case,  quite  a  small  quantity  of  the  cyanide  under  proper  conditions  of 
temperature  sufficing  to  liberate  nearly  the  theoretical  yield  of  nitrogen 
from  a  large  excess  of  phenylhydrazine,  the  actual  amount  being  t^ome 
thirty  times  as  much  as  would  have  been  the  case  had  there  been  no 
catalysis.  The  action  is  probably  due  to  the  alternate  decomposition 
and  regeneration  of  the  compound  CuCN,CgH5*NH*NH^. 

The  cyanides  of  mercury,  copper,  and  silver  were  also  found  to  form 
definite  additive  compounds  with  pyridine,  aniline,  quinoline,  and 
other  similar  bases. 
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Volume  I.  Materials  and  processes,  pp.  x -1-257.  ill.  London  1904. 
(Reed.  17/2/05.) 

Cannizzaro,  Stanislao.  Abriss  eines  Lehrganges  der  theoretischen 
Chemie  vorgetragen  an  der  K.  Universitiit  Genua,  1858.  Uebersetzt 
von  Arthur  Miolati.  Herausgegeben  von  Lothar  Meyer.  (Ostwald's 
Alassiker,  No.  30.)     Leipzig  1891.     {Reed.  28/2/05.) 

DaltoD,  John,  und  Wollaston,  "William  Hyde.  Die  Grundlagen  der 
Atomtheorie.  Abhandlungen  von  J.  Dalton  und  W.  H.  Wollaston, 
1803 — 1808.  Herausgegeben  von  W.  Ostwald.  (O.stwald's  Khssiker, 
No.  3.)     Leipzig  1902.     (Reed.  28/2/05.) 

Davy,  Humphry.  Electrochemische  Untersuchungen.  Herausgege- 
l)en  von  W.  O.stwald.  (Ostwald's  Klassiher,  No.  45.)  Leipzig  1893. 
{Reed.  28/2/05.) 

Forster,  John  Reinhold.  An  introduction  to  mineralogy  :  or,  an 
uccarate  classification  of  fossils  and  minerals,  viz.  earths,  stones. 
Halts,  infiammabloH,  and  metallic  substances.  To  which  are  added  :  I. 
A  discourse  on  the  generation  of  mineral  bodies.  II.  Dr.  Lehman's 
tiibles  on  the  atllnitios  of  salts.  III.  Tables  on  the  specific  gravities 
of  minorul  IkmIIoh.  IV.  A  view  of  their  respective  powers  as  con- 
ductor.H  of  ele<lricitv.     pp.  90.      l-ondoii  1708.     (/.'mi.  7/3/05.) 
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Guldberg,  Cato  Maximilian,  und  Waage,  Peter.  Untersuchungen 
Uber  die  chemischen  Affinitaten.  Abhandlungen  aus  den  Jahren 
1864,  1867,  1879.  Uebersetzt  und  herausgegeben  von  R.  Abegg. 
<Ostwald's  Klassiker,  No.  104.)     Leipzig  1899.     {Reed.  28/2/05.) 

Hess,  Germain  Henri.  Thermochemische  Untersuchungen, 
1839 — 1842.  Herausgegeben  von  W.  Ostwald.  (Ostwald's  Klassiker, 
No.  9.)     Leipzig  1890.     {Reed.  28/2/05.) 

Hoff,  J.  H.  van't.  Die  Gesetze  des  chemischen  Gleichgewichte.s 
flir  den  verdiinnten,  gasformigen  oder  gelosten  Zustand.  Uebersetzt 
und  herausgegeben  von  Georg  Bredig.  (Ostwald's  Klassiker,  No.  110.) 
Leipzig  1900.     {Reed.  28/2/05.) 

Kolbe,  H.  Ueber  den  natiirlichen  Zusammenhang  der  organischen 
mit  den  unorganischen  Verbindungen,  die  wissenschaftliche  Grundlage 
zu  einer  naturgemassen  Classification  der  organischen  chemischen 
Kijrper,  1859.  Herausgegeben  von  Ernst  von  Meyer.  (Ostwald's 
Klassiker,  No.  92.)     Leipzig  1897.     {Reed.  28/2/05.)  ' 

Mendelt^eff,  D.  The  principles  of  chemistry.  Translated  from  the 
Russian  (seventh  edition)  by  George  Kamensky,  and  edited  by 
Thomas  H.  Pope.  2  vols.  pp.  xxiii  +  639,  viii  +  551.  ill.  London 
1905.     {Reed.  13/3/05.) 

Mitscherlich,  Eilhard.  Ueber  das  Verhaltniss  zwischen  der  chemis- 
chen Zusammensetzung  und  der  Krystallform  arseniksaurer  und  i>hos- 
phorsaurer  Salze,  1821.  Uebersetzt  aus  dem  Schwedischen.  Heraus- 
gegeben von  P.  Gi-oth.  (Ostwald's  Klassiker,  No.  94.)  Leipzig  1898. 
{Reed.  28/2/05.) 

Ostwald,  W.,  und  Luther,  R.  Hand-  und  Hiilfsbuch  zur  Ausfiihi-ung 
physiko-chemischer  Messungen.  Zweite  Auflage.  pp.  xii  +  492.  ill. 
Leipzig  1902.     {Reed.  14/2/05.) 

Pasteur,  L.  Ueber  die  Asymmetrie  bei  natiirlich  vorkommenden 
organischen  Verbindungen,  1860.  L^ebersetzt  und  herausgegeben  von 
M.  und  A.  Ladenburg.  (Ostwald's  Klassiker,  No.  28.)  Leipzig  1891. 
{Reed.  28/2/05.) 

Perkin,  F.  Mollwo.  Practical  methotls  of  electro-chemistry, 
pp.  xii-f-322.     ill.     London  1905.     {Reed.  7/3105.) 

Pisanelli,  Baldassar.  Tmttato  de'  Cibi,  et  del  Bere,  ove  non  solo 
si  tratta  delle  virtii  de'  cibi,  die  ordinariamente  si  mangiano,  e  de'  vini 
che  si  bevano,  ma  insieme  s'  insegna  il  mode  di  corregger'  i  diii'etti 
che  si  trovono  in  essi,  per  mantener  la  .sanit<\  .  .  .  Aggiontovi  di 
molte  dotte,  es  belle  annotationi  dal  Franc.  Gallina.  pp.  238.  Car- 
magnola  1589.     {Reed.  7/3/05.) 

Porta,  Giovanni  Baptista.  De  distillatione  libri  IX.  Quibus  certa 
methodo,  multipliciq;  artificio,  penitioribus  nature  arcanis  detectis, 
cuiuslibet  mixti  in  propria  elementa  resolutio,  perfects  docetur. 
pp.  154.     ill.     Rome  1608.     {Reed.  7/3/05.) 
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ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropole^ 
at  6.30  for  7  o'clock,  on  "Wednesday,  March  29th,  1905  (the  daj 
fixed  for  the  Annual  General  Meeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  including  wine, 
Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the   number  required,  addressed  and  made  payable  to  the  Assistant 
Secretary,  Chemical  Society,  Burlington  Hoiise,  London,  W. 


ANNUAL   GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election  of 
Officers  and  other  business  will  be  held  on  Wednesday,  March.  29th, 
1905,  at  half-past  four  o'clock  in  the  afternoon. 


At  the  next  Ordinary  Meeting,  on  Thursday,  April  6th,  1905,  at 
8  p.m.,  the  following  papers  will  be  communicated  : 

"  The  basic  properties  of  oxygen  at  low  temperatures.  Additive 
compounds  of  the  halogens  with  organic  substances  containing 
oxygen."     By  D.  Mcintosh. 

"Note  on  the  interaction  of  metallic  cyanides  and  organic  halide.«." 
By  N.  V.  Sidgwick. 

"The  chemical  dynamics  of  the  i-eactions  between  sodium  thio- 
sulphate  and  organic  halogen  compounds.  Part  II.  Halogen  sub- 
stituted acetates."     By  A.  Slater. 

"  The  chemical  kinetics  of  reactions  with  inverse  reaction.*.  The 
decomposition  of  dimethylcarbamide."     By  0.  E.  Fawsitt. 

"  The  tautomerism  of  acetyl  thiocyanate."  By  A.  E.  Dixon  and 
J.  Hawthorne. 

"  A  method  of  determining  the  specific  gravity  of  soluble  salts  by 
displacement  in  their  own  mother  licjuor,  and  its  application  in  the 
case  of  the  alkaline  halides."     By  J.  Y.  Buchanan. 

" The  combination  of  mercaptans  with  unsaturated  ketonic  com- 
pounds."    By  H.  Ruhemann. 

"  A  new  formation  of  acetylcamphor."  By  M.  0.  Forster  and 
Miss  H.  M.  Judd. 
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Wednesday,  March  29th,  1905.  Aunual  General  Meeting.  Pro- 
fessor W.  A.  TiLDEN,  D.Sc,  F.R.S.,  President,  in  the  Chair. 

Dr.  A.  E.  H,  TuTTON  and  Mr.  A.  G.  Bloxam  were  appointed 
Scrutators,  and  the  Ballot  was  opened  for  the  election  of  Officers  and 
Council  for  the  ensuing  year.  The  President  then  presented  the 
Report  on  the  state  of  the  Society  during  the  past  twelve  mouths. 

Mr.  W.  J.  Sell  moved  the  adoption  of  the  Report ;  this  was 
seconded,  and  carried  unanimously. 

Report  of  the  Council. 

The  Council  are  glad  to  be  in  the  position  to  report  that  the  Society 
continues  to  flourish,  and  that,  as  measured  by  the  number  of  papers 
read,  its  activity  has  exceeded  that  of  any  previous  year. 

On  December  31st,  1903,  the  number  of  Fellows  was  2,700. 
During  1904,  128  Fellows  were  elected,  and  5  reinstated,  making  a 
gross  total  of  2,833.  The  Society  has  lost  28  Fellows  by  death  ;  37 
have  resigned  ;  the  elections  of  4  have  become  void ;  52  have  been 
removed  for  non-payment  of  subscriptions,  and   1   Fellow  has  with- 
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drawn.     The  total  number  of  Fellows,  therefore,  on  December  31st, 
1904,  was  2,711. 


The  names  of  the  Fellows  who  have  died  are 


A.  H.  Allen. 
F.  E.  Allhusen. 
J.  Barclay. 
Sir  I.  L.  Bell. 
F.  B.  Benger. 
C.  Beringer. 
H.  N.  Bilimoria. 
W.  Chattaway. 
P.  L.  Dey. 
T.  H.  Dodd. 


W.  H.  Dodd. 
E.  E.  Doran. 
W.  Francis. 
A.  Gibson. 
C.  G.  Grenfell. 
H.  Grimshaw. 
G.  Howsam. 
T.  Isherwood. 
J.  Jackson. 
A.  Kitchin. 


J.  Mason. 
D.  Munro. 
T.  A.  Pooley. 
H.  St.  John. 
C.  J.  Sawer. 
W.  H.  Stanger. 
R.  M.  W.  Swan. 
A.  W .  Williamson. 


The  following  Fellows  have  resigned 


G.  Ansdell. 
J.  F.  Ballard. 
J.  Bardsley. 
H.  H.  Barker. 
G.  E.  Battle. 
J.  Baynes. 
J.  Bottomley. 
G.  W.  Burman. 
W.  F.  Butcher. 
J.  Caley. 
H.  M.  Chapman. 
T.  A.  Dickson. 
E.  Dowzard. 


J.  Edmunds. 
T.  A.  Ell  wood. 

F.  A.  Gatty. 
H.  Gordon. 

G.  M.  Gregory. 
H.  E.  Haddon. 
W.  Hampton. 
E.  C.  Ibbotsou. 
A.  W.  D.  Leahy. 
A.  E.  McKenzie. 
T.  R.  Marshall. 
W.  Marshall. 

C.  A.  Mitchell. 


C.  S.  Purcell. 
A.  Sandford. 
W.  Sessions. 
M.  J.  Sheridan. 
W.  Taverner. 
G.  Trench. 
H.  F.  Waller. 
A.  W.  Warrington. 

A.  L.  White. 

H.  F.  A.  Wigley. 

B.  Winstone. 


Among  the  Fellows  removed  by  death,  the  Society  mourns  the  loss 
of  Prof.  Alexander  W.  Williamson,  who  twice  lilled  the  office  of 
President,  and  to  whose  initiative  the  publication  of  the  Abstracts  was 
largely  due. 

The  number  of  Honorary  and  Foreign  Members  at  the  date  of  the 
last  Annual  Genei*al  Meeting  was  .'JO.  Six  names  were  added  to  the 
list  by  the  election  on  May  18tli,  1904,  of  Prof.  A.  II.  Becquerel, 
Prof.  C.  A.  Lobry  de  Bruyn,  Prof.  F.  W.  Clarke,  Madame  M.  Curie, 
Prof.  C.  Liebermann,  and  Prof.  E.  W.  Morley.  The  Society  has  to 
lament  the  death  of  one  of  the  newly  elected  Members,  Prof.  C.  A. 
Ij<jbry  de  Bruyn,  on  July  23rd,  11)04.  The  number  of  Honorary  and 
Foreign  Members,  therefore,  is  30. 


101 

During  the  year  1904,  215  scientific  communications  have  been  made 
to  the  Society,  188  of  which  have  already  been  published  in  the  Trans- 
actions,  and  abstracts  of  all  have  appeared  in  the  Froceedings. 

The  volume  of  Transactions  for  1904  contains  175  memoirs,  occupy- 
ing 1,761  pages,  whilst  that  for  the  preceding  year  contains  142 
memoirs,  which  occupy  1,490  pages. 

The  t7bwr«a^  for  1904  contains  also  4,617  abstracts  of  papers  pub- 
lished mainly  in  foreign  journals,  which  extend  to  1,920  pages,  whilst 
the  abstracts  for  1903  numbered  3,882  and  occupied  1,640  pages. 

The  abstracts  for  1904  may  be  classitied  as  follows  : 

Part  1. 

No.  of 
Pages.      Abstracts. 
Organic  Chemistry     1,072         1,968 

Part  II. 

General  and  Physical  Chemistry 606 

Inorganic  Chemistry 541 

Mineralogical  Chemistry  132 

Physiological  Chemistry   501 

Chemistry  of   Vegetable  Physiology  and 

Agriculture    311 

Analytical  Chemistry    558 

848        2,649 

Total  in  Parts  1.  and  11 1,920       4,617 


Owing  to  the  great  increase  in  the  number  of  papers  abstracted,  it 
has  become  necessary  to  add  to  the  editorial  staff.  Dr.  C.  H.  Desch 
has  been  appointed  Assistant  Sub-editor,  with  the  object  of  taking 
part  in  the  preparation  of  abstx'acts  for  the  press,  and  of  relieving 
Mr.  Greenaway  of  a  portion  of  the  clerical  work. 

Although  an  award  of  the  Faraday  Medal  was  made  in  1895,  fifteen 
years  have  elapsed  since  the  delivery  of  the  last  Fai'aday  Lecture. 
On  April  19th,  1904,  the  Lecture  was  delivered  by  Professor  Ostwald, 
in  the  lecture  theatre  of  the  Royal  Institution,  the  use  of  which  had 
been  kindly  granted  by  the  Managers  for  the  occasion.  The  subject 
of  the  Lecture  was  "  Elements  and  Compounds." 

The  Wislicenus  Memorial  Lecture  was  delivered  by  Prof.  W.  H. 
Perkin  on  January  25th  of  the  present  year. 

On  the  occasion  of  the  celebration  of  the  Jubilee  of  the  Doctorate  of 
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Sir  Henry  E.  Roscoe,  a  Past  President  of  the  Society,  on  April  22nd, 
1904,  the  Council  welcomed  the  opportunity  of  sending  an  address  of 
congratulation  to  him. 

Proposals  have  been  received  from  the  Chemical,  Metallurgical,  and 
Mining  Society  of  South  Africa,  and  from  the  American  Chemical 
Society,  for  a  reciprocal  exchange  of  Journals  for  members  of  each  of 
these  Societies  and  of  the  Chemical  Society  at  a  rate  just  sufficient  to 
cover  the  cost  of  printing,  addressing,  and  postage.  After  careful 
consideration,  the  Council  were  unable  to  accede  to  the  proposals,  as 
the  effect  on  the  finances  of  the  Society  could  not  be  estimated,  and  a 
limit  could  not  be  set  to  the  number  of  Societies  which  might  seek  the 
benefit  of  a  similar  exchange  of  Journals. 

The  question  of  co-operation  in  the  preparation  of  Abstracts  in 
English  has  been  raised  afresh  by  the  American  Chemical  Society  by 
the  appointment  of  a  committee  to  confer  with  the  Chemical  Society 
on  this  important  subject.  The  Council  have  reappointed  the  Com- 
mittee which  discussed  the  possibility  of  co-operation  in  1899,  and 
await  the  proposals  of  the  American  Committee  with  every  desire  to 
consider  their  practicability. 

Acting  on  the  suggestion  made  in  the  Presidential  address  at  the 
last  Annual  General  Meeting,  the  Council  have  arranged  for  the 
preparation  and  publication  of  a  series  of  Reports  on  the  advance 
made  each  year  in  chemistry.  These  reports  will  be  issued  early 
in  each  year,  and  it  is  hoped  that  they  will  prove  to  be  of  value 
not  only  to  the  Fellows,  but  to  students  of  chemistry  generally. 

Obituary  notices  of  several  deceased  Past  Presidents  have  not  as 
yet  been  published.  These  notices  have  now  been  received  and 
are  in  type.  Among  them  is  included  an  obituary  notice  of  Sir 
Edward  Frankland,  as  the  Council  have  been  unable  to  obtain  the 
manuscript  of  the  Memorial  Lecture,  delivered  on  October  31st,  1901. 

A  further  increase  in  the  use  of  the  Library  has  to  be  re- 
corded, 1,057  books  being  borrowed  during  1904,  as  against  991 
during  the  previous  year.  The  additions  to  the  Library  comprise 
119  books,  of  which  67  were  presented,  296  volumes  of  periodicals, 
and  52  pamphlets,  as  against  126  books,  271  volumes  of  periodicals, 
and  43  jjamphlets  last  yeiir.  An  alteration  in  the  wording  of  Library 
Rule  IV.  has  been  made  to  enable  new  books  to  bo  borrowed  at  an 
earlier  date  than  formerly. 

Tlie  Society  has  been  the  fortunate  recipient  of  the  eudiometer 
used  by  the  late  Sir  Edward  Frankland  in  the  analysis  of  ethyl  in 
1849,  presented  by  Professor  Frankland;  of  a  bronze  medal  of  Roger 
Bacoo,  presented  by  Mr.  Oscar  (Juttmann;  and  of  an  engraving  of 
BorzeliiiH,  proHcutod  by  Professor  Jvctzius,  of  Stockliohu. 

A  Mpecial  Committee  was  ap[)uinted  last  June  to   revise  the    iiye- 
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laws,  and  reported  in  due  course  to  the  Council.  The  revised  Bye- 
laws  were  submitted  by  the  Council  to  the  Society  for  consideration  at 
an  Extraordinary  General  Meeting  on  February  8th,  but  failed  to 
secure  acceptance,  being  referred  back  for  further  consideration. 

A  memorial,  bearing  the  signatures  of  nineteen  women  engaged 
in  chemical  work,  praying  for  the  admission  of  women  to  the 
Fellowship  of  the  Society,  has  been  under  consideration.  The 
Council  were  advised  that  "  married  women  are  not  eligible  for 
election  as  Fellows  of  the  Society ;  that  it  is  extremely  doubtful 
whether  the  Charter  admits  of  the  election  of  unmarried  women  as 
Fellows  ;  that  it  would  not  be  wise  to  elect  even  unmarried  women 
without  first  applying  for  a  supplemental  Charter  ;  and  that  the 
election  of  women  as  Associates  would  be  legal  after  a  modification  of 
the  Bye-laws  expressly  authorising  their  election."  An  alteration  in 
Bye-law  III.  extending  the  pi'ivileges  of  the  Associateship  to  women 
accordingly  formed  one  of  the  changes  in  the  Bye-laws  recently 
proposed  by  the  Council. 

The  third  lieport  of  the  Joint  International  Committee  on  Atomic 
Weights,  with  its  revised  table  of  atomic  weights,  has  been  issued  to 
the  Fellows  in  the  Proceedings. 

Grants  amounting  in  all  to  <£215  have  been  made  during  the  year 
from  the  Research  Fund,  and  £26  IG*'.  6(Z.  has  been  returned.  Of  the 
papers  published  in  the  Transactions  during  1904,  thirty -two  were  con- 
tributed by  authors  to  whom  grants  had  been  made  from  the  Research 
Fund. 

The  total  income  of  the  Society  for  the  year  1904  was  £6,700  5«.  8(i. 
and  the  expenditure  £5,982  14«.  ^d. ;  in  1903,  these  were  £6,817  19«.  Id. 
and  £5,926  18s.  3<i.  respectively,  so  that  whilst  the  income  has  fallen 
by  £117  13s.  llcZ.,  the  expenditure  has  i-isen  by  £55  16s.  .'W.  A 
glance  at  the  balance  sheet  for  1903,  however,  shows  receipts 
amounting  to  £257  which  cannot  be  regarded  truly  as  income  from 
normal  sources;  in  1904  only  £5  was  so  received.  Allowing  for  these 
items,  the  income  for  1904  shows  an  increase  over  that  of  1903  of 
£134  6s.  \d. 

The  Treasurer's  chief  anxiety  is  due  to  the  ever-increasing  size  of  the 
Journal  and  the  corresponding  increase  in  cost.  Both  exceed  those  of 
1903,  the  size  by  about  17  per  cent,  and  the  cost  by  about  10  per  cent., 
the  excess  due  to  printing  alone  in  1904  amounting  to  £280  12s.  \d., 
whilst  the  total  increase  in  cost  reaches  the  large  sum  of  £365  ^s.  lit/. 
Part  of  this  is  due  to  the  fact  that  the  January  number  for  1904  con- 
tained a  double  set  of  Abstracts,  thus  leading  to  an  increase  both  in 
Abstractors'  fees  and  in  printing,  these  two  items  really  representing 
thirteen  months  instead  of  twelve.  As  pointed  out  by  the  President  on 
resigning  the  Treasurership  two  years  ago,  the  steady  increase  in  the 
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size  and  cost  of  the  Journal  seems  to  render  it  inevitable  "  that,  in  the 
"  near  future,  some  more  stringent  regulations  both  as  to  the  state  of 
"the  manuscript  and  the  dimensions  of  the  papers  will  have  to  be 
"imposed"  if  the  Society  is  to  carry  on  its  work  of  publication  efficiently. 
In  addition  to  the  cost  of  the  Journal,  there  is  in  the  present  accounts  a 
sum  of  £237  6«.  Od.  for  the  printing  of  Vol.  IV,  Part  1  (Authors)  of  the 
Collective  Index  (1893 — 1902).  On  the  other  hand,  there  has  been  a 
saving  of  £42  14s.  ^d.  in  the  cost  of  the  Proceedings.  The  Library 
has  cost  less  by  the  sum  of  £150  13s.  2)d.,  and  the  general  admini- 
strative expenses,  which  in  1903  were  abnormally  high,  owing  to 
special  circumstances,  have  fallen  from  £1,138  5s.  5<£.  to  £893  Is.  Qd., 
a  saving  of  £245  4s.  x>d.,  notwithstanding  the  cost  of  introducing 
house  telephones  and  also  connecting  the  Society  with  the  Post  Office 
system. 

The  Treasurer  reports  that  the  new  system  of  keeping  the  Society's 
accounts  has  been  in  full  working  order  for  two  years  and  has  been 
found  most  satisfactory  in  every  way. 

The  Council  desire  to  place  on  record  their  appreciation  of  the 
valuable  services  rendered  to  the  Society  by  Professor  Wynne,  and 
an  expression  of  their  regret  that  his  removal  from  London  obliges 
him  to  relinquish  the  office  of  Senior  Secretary.  By  placing  him 
among  the  Vice-Presidents,  it  is  hoped  that  the  Society  may  continue 
to  receive  the  advantage  of  his  experienced  co-operation  in  the  work 
of  the  Council. 

The  Treasurer  made  a  statement  as  to  the  Society's  income  and 
expenditure  during  the  past  Session,  .and  propose!  a  vote  of  thanks  to 
the  Auditors,  which  was  seconded  by  Dr.  L.  T.  Thorne,  carried 
unanimously,  and  acknowledged  by  Mr.  E.  Grant  Hooper. 

The  President  then  delivered  his  address,  in  Avhich,  after  recapitu- 
lating the  events  connected  with  the  Society  which  had  occurred 
during  the  past  year,  he  gave  an  exposition  of  his  researches  on  the 
relation  of  specific  heat  to  atomic  weight  in  elements  and  compounds, 
the  results  of  which  led  to  the  following  conclusions. 

1.  The  influence  of  temperature  on  the  specific  heats  of  many 
elements  and  compounds  is  much  greater  than  was  formerly  supposed. 

2.  There  appears  to  be  no  one  condition  or  set  of  conditions  umler 
which  the  law  of  Diilong  and  Petit  is  true  of  all  the  elements. 

3.  The  nearest  approach  to  a  constant  available  for  practical 
purposes  is  found  by  taking  the  mean  specific  lieats  of  metals  between 
the  freezing  and  boiling  points  of  water,  recognising  glucinum,  boron, 
carlK>n,  and  silicon  as  exce])tionH,  together  with  hydi-ogen,  oxygen, 
nitrogen,  and  perhaps  chlorine  in  the  solid  form. 

ft  ifl  poHiiible  that  the  atomic  heats  of  olenj«.Mi(s  in  the  gaseous  state 
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may  be  equal,  direct  experiment  on  the  gases  having  led  to  the  value 
2 '4  for  hydrogen,  2  5  to  27  for  oxygen,  and  2  6  for  carbon  (in  carbon 
dioxide). 

4.  The  independence  of  each  atom  in  an  element  or  compound  must 
be  regarded  as  a  fact  of  the  utmost  importance  from  the  point  of  view 
of  theory.  That  the  molecular  heat  of  a  compound  is  the  sum  of  the 
atomic  heats  of  all  the  elements  present  is  in  harmony  with  the 
results  of  observations  on  other  additive  properties,  sucli  as  specific 
volume  and  specific  refraction.  Such  independence  suggests  the  idea 
that  chemical  combination  results  from  the  mechanical  fitting  together 
of  atoms,  so  that  a  section  through  a  mass  would  exhibit,  if  the  atoms 
were  visible,  a  certain  tactical  arrangement  probably  corresponding 
with  the  closest  approximation  possible  under  prevailing  conditions. 
It  has  yet  to  be  shown  that  chemical  combination  results,  in  ail  cases, 
from  the  existence  of  electric  charges  resident  on  the  atoms  or  in 
electrons  associated  with  them.  The  molecules  of  carbon  compounds, 
especially,  may  be  regarded  as  being  probably  formed  by  the  adjust- 
ment of  the  constituent  atoms  to  one  another  in  respect  to  space,  and 
it  is  noteworthy  that  the  liquid  binary  compounds  of  carbon,  the 
hydrides,  chlorides,  and  oxides,  are  not  electrolytes,  and  no  case  is 
known  of  the  electro-deposition  of  carbon  from  such  compounds  in  the 
elemental  form. 

Professor  Kaphael  Meldola  proposed  a  vote  of  thanks  to  the 
President,  coupled  with  the  request  that  he  would  allow  the  Addre.'^s 
to  be  printed  in  the  Transactions.  Professor  G.  Carey  Fostek 
seconded  the  motion,  which  was  cariied  by  acclamation,  and  acknow- 
ledged by  the  President. 

Professor  H.  McLeod  proposed  a  vote  of  thanks  to  the  Treasurer, 
Secretaries,  Foreign  Secretary,  and  Council  for  their  services  during 
the  past  year.  This  was  seconded  by  I)r.  J.  A.  Voelcker,  and 
unanimously  adopted.     Professor  W.  P.  Wynne  responded. 

The  Scrutators  then  presented  their  Report  to  the  President,  who 
declared.the  following  to  have  been  duly  elected  as  Officers  and  Council 
for  the  ensuing  year. 

President :   Raphael  Meldola,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  H.  E.  Arm- 
strong, Ph.D.,  LL.D.,  F.R.S.  ;  A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S.  ; 
Sir  William  Crookes,  D.Sc,  F.R.S.  ;  Sir  James  Dewar,  M.A.,  LL.D., 
F.R.S. ;  A.  Vernon  Harcourt,  M.A.,  D.C.L.,  F.R.S. ;  H.  Muller,  Ph.D., 
LL.D.,  F.R.S. ;  W.  Odling,  M.A.,  M.B.,  F.R.S. ;  W.  H.  Perkin,  Ph.D., 
LL.D.,    F.R.S.;    J.    Emerson   Reynolds,    Sc.D.,    M.D.,    F.R.S.;    Sir 
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Henry  E.  Roscoe,  LL.D.,  F.R.S. ;  W.  J.  Russell,  Ph.D.,  F.R.S.  ; 
T.  E.  Thorpe,  C.B.,  LL.D.,  F.R.S. ;  W.  A.  Tilden,  D.Sc,  F.R.S. 

Vice-Presidents  :  Horace  T.  Brown,  LL.D.,  F.R.S. ;  Harold  B.  Dixon, 
M.A.,  F.R.S. ;  Wyndham  R.  Dunstan,  M.A.,  LL.D.,  F.R.S.  ;  David 
Howard ;  A.  Smithells,  B.Sc,  F.R.S. ;  W.  P.  Wynne,  D.Sc,  F.R.S. 

Secretaries:  M.  0.  Forster,  D.Sc,  Ph.D.;  A.  W.  Crossley,  D.Sc, 
Ph.D. 

Foreign  Secretary  :  Sir  W.  Ramsay,  K.C.B.,  LL.D.,  F.R.S. 

Treasurer:  Alexander  Scott,  M.A.,  D.Sc,  F.R.S. 

Ordinary  Members  of  Council :  Edward  C.  C.  Baly ;  Augustus  E. 
Dixon,  M.D.  ;  J.  J.  Dobbie,  M.A.,  D.Sc,  F.R.S. ;  Bernard  Dyer,  D.Sc  ; 
Alfred  D.  Hall,  M.A.  ;  A.  Lapworth,  D.Sc  ;  J.  K  Marsh,  M.A. ; 
E.  J.  Mills,  D.Sc,  F.R.S,;  G.  T.  Moody,  D.Sc;  W.  J.  Sell,  M.A., 
F.R.S. ;  J.  M.  Thomson,  LL.D.,  F.R.S. ;  J.  Wade,  D.Sc 


ANNIVERSARY  DINNER. 

The  Anniversary  Dinner  of  the  Society  took  place  at  the  Whitehall 
Rooms  on  Wednesday,  March  29th,  at  7  p.m.,  when  the  following 
Fellows  and  their  guests  dined  together  : 


Armit,  Dr. 

Attfield,  Prof.  J.,  F.R.S. 

Beadle,  Mr.  C. 

Beale,  Mr.  W.  P.,  K.C. 

Beilby,  Mr.  G. 

Bevan,  Mr.  E.  J.,  President  of  the  Society 
of  Public  Analysts. 

Bodmer,  Mr.  R. 

Borns,  Dr.  H. 

Bousfield,  Dr.  W.,  Master  of  tJw  Cloth- 
workers'  Coinpany. 

Bowley,  Mr.  J.  J. 

Brown,  Dr.  H.  T.,  F.R.S.,  Vice- 
President. 

Browne,  Sir  J.  Crichton-,  F.R.S., 
Treasurer  of  the  Royal  Institution. 

Callendar,  Prof.  H.  L.,  F.R.S. 

Cannon,  Mr.  M.  J. 

Carpmat'l,  Mr.  A. 

Carr,  Mr.  S.  E.,  Assistant  Secretary. 

(.'hapnian,  Mr.  A.  C. 

Church,  Sir  W.  S.,  Bart.,  K.C.B., 
President  of  the  Jioyal  College  of 
Physicians. 

Conra<l,  Mr.  J.  C. 

Coltrill,  Mr.  F. 

Cowley,  Mr.  O, 

Crosalcy,  Prof.  A.  W.,  Hon.  Secrdary- 
tleet. 

Daily  Telegraph,  Th,\ 

Dakin,  Dr.  H.  \). 


Day,  Mr.  A.  B.,  Master  of  tJic  Society  of 

Apothecaries. 
Dickins,  Mr.  F.  V.,  O.B. 
Divers,      Prof.      E.,    F.R.S.,     Deputy- 
President  of  the  Society  of  Chemical 

Indtcstry. 
Dodds,  Mr.  J.  M. 
Dunstan,  Prof.    W.    R.,    F.R.S.,    Vice- 

President. 
Dyer,  Dr.  B. 
Elliott,  Sir  T.  H.,  K.C.B.,  Secretary  of 

the  Board  of  Agricultwe. 
Fairley,  Mr.  T. 
Farmer,  Prof.  J.  B.,  F.R.S. 
P^enton,  Mr.  H.  J.  H.,  F.R.S. 
Formoy,  Mr.  J.  A. 
Forster,  Dr.  M.  0.,  Hon.  Secretary. 
(Jarwood,  Prof.  E.  J. 
Gibbons,  Mr.  W.  M.  , 

Glazebrook,  Dr.  R.  T.,  F.R.S.,  Director 

of  the  National  Physical  Laboratory. 
Gordon,  Mr.  .1.  G. 
Gowland,  Prof.  W.,  F.S.A. 
Greenaway,  Mr.  A.  J.,  Sub-Editor. 
Groves,  Mr.  C.  E.,  F.R.S. 
(JuttmaDn,  Mr.  0. 
JlaL'Mrth,  Mr.  R.  N. 
Haldane.  The   Rt.   Hon.   R.    H,,    K.C, 

M.P. 
Hall,  Mr.  S. 
Hurdoii,  Dr.  A, 


107 


Henry,  Dr.  T.  A. 

Hewitt,  Dr.  J.  T. 

Heycock,  Mr.  C.  T,,  F.R.S. 

Hicks,  Dr.  W.  M.,  F.R.S.,  Principal, 
University  Colleije,  iihi'ffidd. 

Hill,  Mr.  C.  A. 

Hills,  Mr.  J.  S. 

Hodgkiuson,  Prof.  W.  K. 

Holloway,  Mr.  G.  T. 

Hooper,  Mr.  E.  G. 

Howard,  Mr.  T. 

Jackson,  Mr.  H. 

Johnston,  Mr.  J.  11. 

Jones,  Dr.  H.  0. 

Jones,  Mr.  0.  T. 

Judd,  Trof.  J.  W.,  C.B.,  F.R.S.,  Dean 
of  Ihe  Royal  College  of  Science. 

Keniji,  Mr.  W.  J. 

Knowles,  Mr.  J. 

Kohn,  Dr.  C.  A. 

Larmor,  Prof.  J.,  F.R.S.,  Secretary  of 
the  Royal  Socictij. 

Leah,  Mr.  S.  D  ,  l.S.O. 

Lewkowitsch,  Dr.  J. 

Lockyer,  Sir  J.  Nornuui,  K.C.  B.,  F.R.S,, 
Director  of  the  Solar  Physics  Ob- 
servatory. 

'Lowry,  Dr.  T.  M. 

Lymu,  Mr.  A. 

MacEwan,  Mr.  P. 

Mason,  Mr.  H. 

Matthews,  Dr.  F.  E. 

Meldola,  Prof.  R.,  F.R.S.,  President- 
elect. 

Messel,  Dr.  R. 

Millington,  Mr.  J.  P. 

Mills,  Mr.  J.  1'. 

Mohr,  Dr.  B. 

Mond,  Mr.  E.  S. 

Mondy,  Mr.  E.  F. 

Moody,  Dr.  G.  T. 

Moore,  Mr.  J.  E.  S. 

Morgan,  Dr.  G.  T.,  Editor. 

Morning  Post,  The. 

Morrell,  Dr.  R.  S. 

Moss,  Mr.  C.  0.  B. 

MuUer,  Dr.  H.,  F.R.S.,  Past  President. 

Newth,  Mr.  G.  S. 

Newton,  Mr.  A.  W, 

Ogilvie,  Mr.  F.  G.,  Principal  Assistant- 
Secretary,  Technology  and  Higher 
Education  in  Scieticc  and  Art,  Board 
of  Education. 

Orton,  Prof.  K.  J.  P. 


Page,  Mr.  F.  J.  M. 

Pam,  Ml".  A. 

Penton,  Col.  A.  P.,  R.A.,  C.B. 

Perkin,  Dr.  W.  H  ,  F.R.S.,  Past  Presi- 
dent. 

Perry,  Prof.  J.,  F.R.S. 

Philip,  Dr.  J.  C. 

Ping,  Mr.  W. 

Power,  Dr.  F.  B. 

Preece,  Mr.  A.,  O.K. 

Press  Association,  The. 

Pye-Smith,  Dr.  P.  H.,  F.R.S.,  Ficc- 
Chancellor  of  the  University  of 
London. 

Ramsay,  Sir  W.,  K.C.B.,  F.R.S.,  Foreign 
Secretary. 

Rastab,  Mr.R.  H. 

Raylcigh,  The  Rt.  Hon.  Lord,  O.M., 
F  R  S 

Reynolds,  *  Prof.  J.  E.,  F.R.S.,  Past 
President. 

Robinson,  Mr.  R.  A.,  President  of  the 
Phannaeeuti^^iil  Society. 

Scott,  Dr.  A.,  F.R.S.,  Treastirer. 

Sell,  Mr.  W.  J.,  F.R.S. 

Spielmann,  Mr.  P.  E. 

Standard,   2'he. 

Stevenson,  Mr.  H.  E. 

Stevenson,  Mr  J. 

Sueur,  Dr.  IL  R.  Le. 

Swinburne,  Mr.  J. 

Teed,  Dr.  F.  L. 

Thomson,  Prof.  J.  M.,  F.R.S. 

Thorne,  Dr.  L.  T. 

Thorpe,  Dr.  J.  F. 

Thorpe,  Prof.  T.  E.,  C.B.,  F.R.S.,  Past 
President. 

Thorpe,  Mr.  W.  B. 

Tildeu,  Prof.  W.  A.,  V.P.R.S.,  Presi- 
dent. 

Tilley,  Mr.  J.  W. 

Tilley,  Mr.  V.  J. 

Times,  The. 

Tunuicliffe,  Mr.  J.  E. 

Tyrer,  Mr.  T. 

Voelcker,  Dr.  J.  A. 

AVade,  Dr.  J. 

Watt,  Sir  George,  CLE. 

Webb,  Sir  Aston.  R.A. 

Wrampelmeier,  Mr.  T.  J. 

Wynne,  Prof.  W.  P.,  F.R.S.,  Hon. 
Secretary  and  Vice- President- elect. 

Young,  Mr.  A. 
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The  following  Toasts  were  proposed  : — 

By  The  President. 

1.  His  Most  Gracious  Majesty  the  King. 

2.  Her  Majesty  the  Queen  Alexandra,  their  Royal  Highnesses  the 

Prince  and  Princess  of  Wales,  and  the  other  Members  of 
the  Royal  Family. 


By  Sir  William  S.  Church,  Bart.,  K.C.B,, 

President   of  the    Royal    College  of   Physicians. 

3.     Prosperity  to  the  Chemical  Society,  coupled  with  the  name  of 
The  President 


By  Professor  Raphael  Meldola,  F.R.S., 

President- Elect  of  the  Chemical  Society. 

Scientific  Institutions,  coupled  with  the  names  of  Professor 
Joseph  Lakmor,  D.Sc,  F.R.S.,  Secretary  of  the  Royal 
Society,  and  Dr.  R.  T.  Glazebrook,  F.R.S.,  Director  of 
tJie  National  Physical  Laboratory. 


By  Sir  William  Ramsay,  K.C.B.,  LL.D.,  F.R.S., 

Foreign  Secretary  of  the  Chemical  Society. 

5.  The  Guests,  coupled  with  the  names  of  The  Right  Honourable 
R.  B.  Haldane,  K.C,  M.P.,  and  Professor  John  Perry, 
D.Sc ,  F.R.S. 


The  President,  in  proposing  the  toast  of  "  His  Most  Gracious 
Majesty  the  King,"  said  he  did  not  intend  to  question  the  loyalty 
and  the  good  sense  of  the  Fellows  of  the  Chemical  Society  and 
their  guests  by  making  a  speech. 

The  toast  was  drunk  with  enthusiasm. 

The  President  next  proposed  the  toast  of  "  Her  Majesty  the 
Queen  Alexandra,  their  Royal  Highnesses  the  Prince  and  Princess 
of  Wales,  and  the  other  members  of  the  Royal  Family."  No  words, 
he  said,  were  necessary  to  recommend  the  toast,  but  it  would  be 
appropriate  to  say  on  that  occasion  that  they  had  all  watched  with 
interest  the  progress  of  the  voyage  undertaken  by  Her  Majesty  and 
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her  Royal  daughters,  and  they  trusted  that  they  would  return  in 
due  time  from  the  sunny  seas  of  the  South  refreshed  and  invigorated 
by  the  sea  breezes. 

The  toast  having  been  duly  honoured, 

Sir  William  S.  Church,  K.C.B.,  in  proposing  the  toast  of 
"  Prosperity  to  the  Chemical  Society,"  said  he  did  not  know  what 
may  have  been  passing  in  the  President's  mind  at  the  time  when  he 
(the  speaker)  was  thought  to  be  a  fit  person  to  propose  the  toast. 
It  may  have  been  that  the  President's  memory  went  back  to  the 
time  when  few,  excepting  those  of  the  medical  profession,  had  any 
acquaintance  with  the  chemistry  of  their  day,  and  when  few  took 
any  interest  in  the  study  of  the  phenomena  of  nature.  When  they 
looked  round  that  assembly  thei'e  could  be  no  doubt  of  the  position 
chemistry  had  taken  in  these  days.  That  Society  was  one  of  the 
oldest  of  the  Societies  in  the  Kingdom,  dealing  with  different 
branches  of  science.  It  was  founded  more  than  sixty  years  ago — 
in  1841 — and  as  long  ago  as  1848  it  received  its  charter.  Just 
consider  what  had  taken  place  since  those  days.  At  that  time  the 
Society  numbei'ed  only  300  members.  He  did  not  know  the  present 
numbers,  but  what  he  did  know  was  that  the  advances  made  in 
Chemical  Science  and  the  advantages  to  the  world  derived  there- 
from could  not  possibly  be  over-estimated.  In  that  advance  their 
Society  had  played  a  very  large  and  prominent  part.  When  one 
considered  the  extraordinary  advance  of  knowledge  which  had 
taken  place  since  1841 — and  how  the  science  of  chemistry  was  now 
connected  and  inter-connected  with  all  the  ordinary  necessaries  of 
life,  it  was  remai'kable  to  consider  the  difference  between  the 
position  of  Chemical  Science  in  this  country  in  1841  and  to-day. 
Out  of  their  Society — which  had  for  its  object  the  advancement 
and  the  distribution  of  knowledge,  and  the  publication  of  special 
I'esearches  in  its  own  branch  of  science — had  grown  other  societies 
— those  which  dealt  with  the  application  of  chemistry  to  the  arts 
and  necessaries  of  life.  The  principal  societies  were  the  Society  of 
Chemical  Industry,  the  Institute  of  Chemistry,  the  Society  of  Public 
Analysts,  and  the  Pharmaceutical  Society.  He  did  not  know 
whether  their  Society  had  any  titular  god  or  goddess  upon  its 
sigillum  or  seal,  but  it  must  have  been  a  difficult  matter  to  make 
a  choice,  because  they  might  have  chosen  Ceres  as  illustrating  the 
peace  and  prosperity  which  had  accrued  to  the  country  through 
the  advances  of  chemistry ;  or,  on  the  other  hand,  he  feared  they 
could  equally  have  chosen  Bellona  when  they  considered  how  much 
chemistry  had  done  in  the  promotion  of  arms.  But  neither  of  these 
objects  had  been  the  aim  of  their  Society.  Its  true  object  had 
been  the  advancement  of  knowledge  by  searching  out  the  forces 
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and  secrets  of  nature.  What  higher  aim  could  a  Society  have  ? 
In  those  few  words  he  gave  them  the  toast  of  Prosperity  to  the 
Chemical  Society. 

The  President,  in  replying,  said  he  hoped  they  would  agi'ee  with 
him  that  it  was  quite  a  proper  thing  to  do  to  invite  Sir  Wm. 
Church,  President  of  the  Royal  College  of  Physicians,  to  propose 
the  toast,  remembering  that  if  chemistry  did  not  spring  entirely 
out  of  medicine,  at  any  rate,  the  two  branches  of  applied  science 
had  always  been  closely  associated  in  the  past.  He  was  glad  Sir 
William  Church  reminded  them  of  the  very  important  principle 
that  experiment  was  the  most  secure  basis  of  progress  in  all  natural 
knowledge,  which  he  thought  was  not  always  borne  in  mind  by  all 
his  chemical  friends.  Some  of  them  were  ready  to  invent  new 
hypotheses  for  explaining  everything  that  occurred  day  by  day, 
forgetting  that  eveiy  hypothesis,  no  matter  how  attractive,  would 
sooner  or  later  be  superseded  by  something  more  comprehensive, 
based  upon  fresh  knowledge.  They  had  the  honour  of  entertaining 
that  evening  one  of  the  most  brilliant  exponents  of  the  application 
of  that  principle — of  course,  he  need  scarcely  say  he  referred  to 
Lord  Rayleigh.  Experiment  was  the  best  foundation — and  he  was 
looking  to  his  friend,  Sir  Wm.  Ramsay,  to  fully  agree  with  him. 

Dr.  Johnson  once  said  that  when  a  man  knew  he  was  going  to  be 
hanged  in  a  fortnight,  it  tended  greatly  to  concentrate  his  thoughts. 
They  would,  therefore,  readily  understand  his  own  position  during 
the  past  fortnight.  That  festival  was  the  occasion  of  what  might 
be  called  the  apotheosis  of  the  retiring  President.  He  should  wake 
up  in  the  morning  to  find  that  he  was  no  longer  President  of  the 
Chemical  Society,  but  one  that  had  been  President,  and  no  matter 
what  might  happen  in  years  to  come,  that  great  source  of  pride  and 
satisfaction  could  not  be  taken  from  him.  Many  other  changes 
also  came  about  at  the  same  time,  and  he  could  not  help  referring 
again  with  great  regret  to  the  change  which  deprived  them  of 
the  help  and  the  association  of  their  friend  Professor  Wynne,  the . 
Senior  Secretary.  The  Society  owed  a  great  deal  to  its  officers,  and 
especially  to  the  Secretaries,  and  in  welcoming  Professor  Crossley 
to  fill  the  vacant  post,  they  might  feel  confident  that  the  share  of 
the  Society's  affairs  which  fell  to  his  lot  would  not  suffer  at  his 
hands.  The  Society  had  now  passed  its  first  youth,  having  cele- 
brated its  Jubilee  fourteen  years  ago.  Of  course,  as  Sir  William 
Church  had  reminded  them,  many  changes  had  taken  place,  not 
only  in  the  extent  of  their  knowledge  but  in  the  fundamental 
nature  of  their  ideas  with  regard  to  all  chemical  questions  since  the 
foundation  of  the  Society.  Occasions  like  that  must  revive  very 
vividly  in  the  miuds  of  some  of  the  jiast  i)rcsidents-  several   of 


Ill 

whom  he  saw  present  that  evening — the  successive  changes  that  had 
gone  on  since  they  held  office.     In  the  past  year  they  had  lost,  in 
the  person    of  the   late   Professor    Williamson,    a    past    president, 
one      of      those     great     men     who     had     helped     to     lay     the 
foundations    of    their    science    and    of    whom    so    few    now    re- 
mained.    The    Chemical    Society  had    grown    rapidly,    but    more 
particularly  during  the  last  ten  or  twelve  years.     He  had  been 
an  officer  of  the  Society  for  six  years,  and  even  in  his  time  the 
membership    had     increased,    roughly,     about    100    per    annum. 
When  they  entered  upon  the  occupancy  of  the  rooms  which  were 
allotted   to   them   by  the   Government  in  Burlington   House,  the 
members  in  their  ranks  did  not  exceed  about  one-third  of  what  they 
were  now.     That  was  thirty  years  ago.     But  now   they  were  be- 
ginning to   feel  like   some  of   those  crustaceans,  who   periodically 
found    their    shells    too    tight.       They    wriggled    out  of    it   some- 
how and  then  grew   a   new  shell   better   fitted   to   their  enlarged 
proportions.     They   were  not   yet   in   a   position   to   do  that,   but 
certainly  the  Society  began  to  find  its  present  quarters  rather  a 
tight  fit.     It  seemed  to  him  that  a  few  informal  gatherings  for 
conversation,   sometimes,   perhaps,    for   demonstration   and    experi- 
ment, would  be  of  great  advantage  to  them ;  but  he  confessed  he 
had  never  been  able  to  see  how  it  could  be  accomplished  in  their 
present  quarters;  and  he  could  not  help  feeling  some  sentiment  of 
envy  toward  their  friends,  the  German  Chemical  Society,  who  occu- 
pied the  palatial  Hofmann-Haus  in  Berlin.     They  could  hardly  hope 
yet  to  secure  quarters  comparable   with  those.     Nevertheless,   the 
idea  was   fixed   in   his  mind   that   informal  gatherings   might   be 
useful  in  removing  misunderstandings  that  sometimes  would  exist 
— notwithstanding  the  efforts  of  the  Council  and  the  Publication 
Committee — such    as    arose    when    authors    of    papers    were    not 
satisfied   with   the  number  of  pages   assigned   to   their   important 
contributions.     Questions     of    that    kind     arose,     and    occasioned 
now   and    then    little    heart-burnings — not    very    much — but    even 
that  little  could  probably  be  removed  if  they  had  opportunities 
of  meeting  together  to  talk — and  to  smoke,  if  they  liked — and  of 
getting  to  understand  and  to  know  one  another  rather  better.     The 
Fellows  of  the  Chemical  Society  could  really  not  be  reproached  for 
indulging  too  freely  in  conviviality.     They  dined  only  once  in  two 
years — and  he  was  told  that  some  of  them  drank  beer  after  the 
ordinary  scientific  meetings — which,  no  doubt,  occasionally  were  con- 
ducive to  thirst..     He  was  confident  that  the  Society  would  continue 
to  grow  and  prosper.     It  was  necessary  that   it   should  grow,   if 
they  were  to  continue  the  development  and  publication  of  their 
splendid  Journal.     He  would  say  fearlessly  that  their  Journal — 
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if  not  in  bulk,  certainly  in  quality,  was  equal  to  any  scientific 
journal  in  the  world — and  it  did,  at  the  present  time,  fairly 
represent  British  chemistry.  Of  course,  they  must  all  go  on 
reading  French  and  German,  but  he  wished  some  of  their  friends 
on  the  Continent  could  be  induced  to  learn  to  read  English — 
and  the  only  way  to  compel  them  to  do  so  was  to  make  the 
Journal  so  good  that  they  could  not  afford  to  ignore  it.  All  this 
could  only  be  accomplished  by  their  sticking  together,  by  doing 
their  scientific  best,  and  pouring  into  the  Journal  all  the  products 
of  their  laboratories  and  experimental  work. 

Professor  Raphael  Meldola,  F.R.S.,  proposed  "  Scientific 
Institutions."  Looking  at  the  list  of  institutions  represented  there 
that  evening,  he  said,  it  might  be  confidently  asserted  that  every 
one  of  the  subjects  represented  by  those  institutions  came  well 
within  the  cognisance  of  the  Fellows  of  the  Chemical  Society;  and 
he  supposed  there  was  no  branch  of  natural  knowledge  at  the  present 
time  into  which  chemistry  had  not,  in  one  way  or  another,  inserted 
itself.  They  welcomed  all  co-woi'kers  in  their  domain.  There  were 
representatives  of  institutions  other  than  those  that  had  been 
mentioned,  and  he  hoped  Sir  Thomas  Elliott  would  allow  the  Board 
of  Agriculture  to  be  considered  a  scientific  institution.  Chemistry 
had  certainly  made  itself  felt  in  that  department.  They  welcomed 
Professor  Larmor,  not  only  on  behalf  of  the  Society  which  he 
represented,  but  in  his  individual  capacity.  The  great  specialisation 
of  science  in  modern  times  had  taken  away  a  great  many  of  the 
communications  which  the  Royal  Society  used  to  receive.  This  in 
no  way  detracted  from  the  status  or  the  importance  of  the  Royal 
Society,  but  it  rather  spoke  in  favour  of  the  active  development 
of  modern  science  in  various  directions.  Professor  Larmor's  name 
stood  pre-eminent  in  the  great  work  of  chemical  science,  although 
with  regard  to  his  own  work,  he  (Professor  Meldola)  was  afraid  he 
must  confess  that  he  and  many  of  his  colleagues  were  not  able  to 
follow  the  Professor  in  all  his  abstruse  flights.  With  regard  to 
Dr.  Glazebrook,  they  all  knew  that  although  a  comparatively  young 
institution,  the  National  Physical  Laboratory  had  amply  justified 
its  foundation.  He  need  hardly  remind  those  present  that  any 
institution  which  helped  them  to  standardise  the  instruments  they 
used,  conferred  an  inestimable  benefit  upon  their  science  and  upon 
the  work  they  were  undertaking.  Moreover,  judging  from  a  recent 
report  of  the  National  Physical  Laboratory,  much  work  had  been 
done  lately  which  might  legitimately  bo  classified  as  more  or  less 
chemical  in  character,  and  in  welcoming  the  Director  of  that 
Laboratory  they  could  only  express  their  satisfaction  that  the 
results  which  had  been  acliieved  had  been  achieved  with  compara- 
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tively  modest  means,  when  they  considered  that  the  Government  aid 
to  the  National  Physical  Laboratory  was  about  one-fourth  that 
given  to  the  Reichsanstalt  at  Berlin,  and  one-fifth  that  given  to 
the  Bureau  of  Standards  for  the  United  States.  In  conclusion,  he 
paid  a  tribute  to  the  work  of  Sir  Norman  Lockyer,  Lord  Rayleigh, 
and  Sir  William  Ramsay. 

Professor  Joseph  Larmor,  in  replying,  said  he  was  glad  to  be 
greeted  as  an  official  of  the  parent  Society,  which  had  preserved 
the  closest  possible  relations  with  her  offspring.  He  believed  that 
in  this  country  there  was  a  notion  that  much  more  could  be 
achieved  by  the  scientific  workers  here  than  in  any  other  country 
in  the  world.  Continental  nations  gave  very  extensive  subsidies 
from  public  money,  whereas  in  England  it  was  considered  that 
scientific  men  should  provide  their  own  means. 

Dr.  R.  T.  Glazebrook  also  responded.  He  said  his  Institution 
had  a  large  field  to  cover,  and  at  each  point  of  that  field  they  were 
brought  into  close  contact  with  other  Societies.  They  claimed  to 
be  a  kindred  institution  because  they  had  the  same  high  aims  and 
employed  exactly  the  same  experimental  methods  as  those  pursued 
by  the  Chemical  Society.  He  was  glad  to  bear  witness  to  the  great 
assistance  given  them  by  their  chemical  friends,  and  the  impossibility 
of  conducting  much  of  that  work  without  that  assistance,  so  cordially 
and  generously  given. 

Sir  William  Ramsay,  K.C.B.,  next  proposed  "  The  Guests."  He 
said  he  would  not  be  so  invidious  as  to  allude  to  their  guests  by 
name  or  qualification.  These  details  could  all  be  found  in  the 
"  Dictionary  of  National  Biography  "  or  in  the  more  modest  "Who's 
Who."  They  were  delighted  to  see  their  friends  and  guests  present, 
and  hoped  to  see  them  all  again  on  many  similar  occasions. 

The  Rt.  Hon.  R.  B.  Haldane,  in  responding,  said  he  objected  to 
be  divided  by  a  line,  as  Sir  William  Ramsay  had  done,  from  Pro- 
fessor Perry.  If  Professor  Perry  could,  as  Sir  John  Fisher  once 
said,  teach  the  differential  calculus  to  the  working  classes,  he  (Mr. 
Haldane)  had  ventured  to  teach  equally  dubious  things  to  the 
working  classes.  He  could  not  call  himself  a  chemist,  but  he  had 
got  a  conviction  that  the  problem  which  lay  in  front  of  the  British 
nation  was  how  to  develop  what  he  might  call  the  grey  matter  of 
the  executive  brain.  All  the  things  spoken  of  that  night  repre- 
sented something  new  in  the  nation,  and  not  only  something  new, 
but  something  of  which  they  would  have  to  see  a  great  deal  more  if 
the  nation  was  to  hold  its  own  in  these  days.  Science  counted  for 
more  than  ever  it  did.  The  West  had  had  a  rude  awakening  at 
the  hands  of  the  East.  The  controversies  which  agitated  the  minds 
of  politicians  were  of  less  importance  than  the  great  question  of 
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how  to  make  the  permanent  element  in  politics  more  powerful  and 
better  than  it  was.  He  was  not  talking  of  Cabinets.  They  come 
and  go,  but  to-day  they  seem  to  go  more  rapidly  than  ever.  There 
was  too  little  science  in  the  present  day,  although  one  or  two 
things  had  been  done  for  which  they  were  very  grateful,  in  connec- 
tion with  the  Navy  and  the  Army  and  the  Defence  Committee. 
That  was  one  link.  If  they  turned  to  the  different  departments 
of  the  Government  there  was  hardly  one  which  did  not  require 
science,  if  its  policy  was  to  be  an  effective  policy.  The  War  Office 
and  the  Admiralty  were  dependent  on  the  higher  problems  at  the 
command  of  science.  The  Department  of  Public  Health — the  Local 
Government  Board — was  in  the  same  position,  and  so  was  the  Board 
of  Trade,  which  brought  another  kind  of  science — that  science 
which  could  only  come  from  a  very  wide  survey  from  the  largest 
point  of  view  of  the  dull  subject  of  statistics.  Wherever  they 
turned  science  was  needed,  and  yet  there  was  not  sufficient  attrac- 
tion to  a  man  of  high  attainments  to  put  himself  at  the  disposition 
of  the  State.  Foreign  Governments  held  out  careers  far  in  excess 
of  any  rewards  and  honours  which  the  British  Government  could 
afford.  Was  it  impossible  to  see  an  era  in  which  the  head  of  the 
Government  could  have  at  his  disposition  the  first  intelligence  and 
the  best  brains  which  the  nation  could  command  ?  While  that 
might  be  a  dream,  it  was,  he  thought,  a  dream  which  events  were 
preparing  them  for  seeing  realised.  If  we  were  to  hold  our  own 
we  must  not  be  behind  Berlin,  the  United  States,  or  the  French 
nation.  There  was  a  policy  more  worthy  the  consideration  of  poli- 
ticians than  some  policies  which  were  taking  up  the  time  of  the 
House  of  Commons,  and  this  policy  had  the  great  advantage  that 
it  was  a  non-party  one.  He  looked  forward  to  the  day  when  some- 
body would  put  his  back  into  this  business,  that  somebody  would 
have  the  power  of  so  impelling  the  administration  of  tlie  day  that 
it  would  be  forced  to  respond  to  the  demand  of  every  class  of  the 
electorate,  and  every  section  of  British  society.  Anybody  who 
wished  to  attract  public  confidence  could  do  worse  than  take  up  a 
policy  of  that  kind,  and  he  believed  the  British  Treasury  would 
open  its  hand.  Science  never  stands  still,  and  if  science  does  not 
stand  still,  Governments  cannot  afford  to  stand  still  in  their  use  of 
science.  These  were  speculations  which,  perhaps,  went  beyond  the 
moment,  but  he  had  a  strong  feeling  that  the  time  was  very  nearly, 
if  not  quite,  ripe  for  them.  They  would  see  what  was  the  mind  of 
the  nation  on  this  point,  and  doubtless  they  would  bo  subjected  to 
the  acute  disappointment  to  which  all  were  usually  subjected  when 
they  formed  ereat  expectations.     He  hoped  to  see  the  position  of 
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science  raised  in  the  next  few  years,  and  he  looked  to  the  time  when 
brute  force  would  count  for  little,  and  knowledge  for  more. 
Professor  Perry  also  responded. 


Thursday,  April  6th,  1905.  Professor  R.  Meldola,  F.R.S., 
President,  in  the  Chair. 

It  was  proposed  by  Professor  Armstrong  and  seconded  by  Dr. 
Lapworth  that  the  minutes  of  the  previous  meeting  be  taken  as  read. 
After  some  discussion,  the  President  ruled  that  the  course  prescribed 
in  Bye-law  XI  be  followed. 

Messrs.  B.  M.  Jones,  C.  E.  Fawsitt,  A.  Angel,  and  W.  H.  Ratcliffe 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Albert  E'lward  Andrews,  37,  Oakhurst  Grove,  East  Dulwich,  S.E. 

Frauds  George  Belton,  16,  Clarkson  Street,  Shefiield. 

Edward  S.  H.  E.  Brettell-Vaughan,  The  Cwm,  Aston-on-Cluo,  Sulop. 

Thomas  Walter  Firth  Clark,  117,  Clerkenwell  Road,  E.C. 

Horace  Finnemore,  21,  Linden  Mansions,  Highgate,  N. 

John  Griffiths,  B.Sc,  The  Hollies,  Upton  Park,  Chester. 

James  Henry  Howgate,  B.A.,  The  Avenue,  Bakewell,  Derbys'hire. 

William  Henry  Leek,  B.A.,  Elm  View,  Leigh,  Lancashire. 

Francis  Grimshaw  Martin,  King  Henry  VIII  School,  Coventry. 

Alfi^ed  Mortimer,  B.  A.,  Trinity  College,  Stratford  on- Avon, 

Sydney  Dockeray  Stennitt,  M.Sc,  16,  Richmond  Terrace,  Whit- 
church, Salop. 

Edmund  Henry  Stevens,  B.  A.,  Haw  House,  Rothbury,  Northumber- 
land. 

Harold  Blythen  Stevens,  225,  Oxford  Street,  W. 

Francis  Henry  Wall,  14,  Hardraan  Stxeet,  Liverpool, 

Of  the  following  papers,  those  marked  *  were  read  : 

51*.  "The  kinetics  of  chemical  changes  which  are  reversible.     The 

decomposition  of  as- dimethylcarbamide." 

By  Charles  Edward  Fawsitt. 

This  investigation  is  a  continuation  of  the  work  already  published 
on  carbamide  (Zeit.  physikal.  Chem.,  1902,  41,  601)  and  methyl- 
carbamide  {Trans.,  1904,  86,  1581).  The  theory  which  was  put  for- 
ward to  explain  the  decomposition  of  carbamide  and  methylcarbamide 
holds  good  also  in  the  present  case. 
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There  is  in  every  respect  a  very  strong  similarity  between  the 
decomposition  of  as-dimethylcarbamide  and  that  of  the  cases  already 
studied,  and  there  can  be  no  doubt  that  all  the  alkylcarbamides 
decompose  in  a  similar  manner. 

Dimethylcarbamide  decomposes  on  heating  with  acids  into  the 
corresponding  ammonium  salt  and  dimethylamine  salt,  the  mechanism 
of  the  change  corresponding  with  a  reaction  of  the  first  order 
having  a  velocity  about  six  times  as  great  as  that  of  carbamide. 

*52.  ''A  new  formation  of  acetylcamphor." 
By  Martin  Onslow  Forster  and  Hilda  Mary  Judd. 

™     .    .       ^  .^    ^CH-CMelNH      ,     .      ,  ,        , 

The  trmne,  t;gHj4<^  I  ^  ,  obtained  by  the  action  or   mag- 

nesium  methyl  iodide  on  a-cyanocamphor,  crystallises  from  petroleum 
and  melts  at  126°;  it  has  [a]o  2632°  in  chloroform,  and  develops  an 
intense  blue  coloration  with  alcoholic  ferric  chloride.  It  is  indifferent 
towards  aqueous  alkalis,  but  is  resolved  quantitatively  by  acids  into 
acetylcamphor  and  ammonia.  Magnesium  phenyl  bromide  converts 
a-cyanocaraphor  into  the  corresponding  derivative  of  benzoylcamphor, 
previously  obtained  by  heating  the  enolic  modification  of  the  diketone 
with  ammonium  formate. 

The  compound  C,oHj(,0,  produced  when  magnesium  methyl  iodide 
acts  on  hydroxymethylenecamphor  or  its  a-benzoyl  derivative,  is  a 
pleasant-smelling  liquid  which  boils  at  228 — 229°  under  764  mm., 
and  has  [aj^  195"0°  in  chloroform  ;  it  is  indifferent  towards  phosphorus 
pentachloride,  phenylcarbimide,  hydroxylamine,  and  ammoniacal  silver 
oxide,  but  yields  camphoric  acid  with  potassium  permanganate,  which 
it  decolorises  immediately.  The  dibromide,  CjgHjgOBro,  melts  at 
152—153°  and  has  [ajo  1572°  in  chloroform. 

The  compound  CjgH.,oO,  prepared  from  hydroxymethylenecamphor 
and  magnesium  ethyl  iodide,  boils  at  236 — 238°  under  745  mm.,  and 
has  [ajo  1 68*2  ;  its  chemical  properties  resemble  those  of  the  lower 
homologue.  The  dibromide,  CjgHjoOBrg,  melts  at  88°  and  has 
[o]d  130-5° 

•53.  "Preparation  and  properties  of  1  : 4  : 6-trimethylglyoxaline." 
By  Hooper  Albert  Dickinson  Jowett. 

Id  the  attempt  to  prepare  substances  having  a  constitution  analogous 
fn  that  of  pilocarpine,  the  following  compounds  were  isolated  and 
I  liariu;teriHe<I. 

4  : 5  Dinn*tliyl>{lyoxaline,  CjIIgNj,  'irst  prepared  by  KUnne  {Ber., 
IHlif),  28,  2039),  boils  at   165°  under  10  mm.   pressure  and  forms  a 
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crystalline  nitrate  (m.  p.  180",  not  164°  as  stated  by  Kiinne)  and  a 
picrate,  yellow  needles  (m.  p,  196 — 197°). 

I  •A:5-Tr{methylghjoxaline,  CgHj^jNg,  boils  at  117°  under  20  mm. 
pressure  and  crystallises  in  needles  (m.  p.  46°) ;  the  crystals  are 
soluble  in  all  proportions  in  water,  alcohol,  or  ether.  The  nitrate, 
C,iE[j(jN2,HN03,H2C>,  forms  long  neelles  (m.  p.  46°)  ;  the  hydro- 
chloride, CgHjoNgjHCljH^O,  forms  needles  which  lose  their  water  of 
crystallisation  over  sulphuric  acid  or  at  110°;  the  anhydrous  salt 
melts  at  199°.  The  following  salts  were  also  prepared  :  the  auri- 
chloride,  yellow  needles  (m.  p.  202°) ;  platinichloride,  yellow  crystals 
(m.  p.  224 — 225°);  picrate,  yellow  needles  (m.  p.  218°);  methiodide, 
long  needles  (m.  p.  158°). 

%Bromo-\  :  4  :  b-trimethylglyoxaline,  CgII(,N2Br,2H20,  obtained  by 
the  bromination  of  trimethylglyoxaline,  crystallises  from  hot  water 
in  long,  silky  needles  (tn.  p.  49°) ;  the  anhydrous  base  melts  at 
83°.  The  following  salts  were  also  prepared  :  hydrohromide,  cubical 
crystals  (m.  p.  10^°) ;  ^aurichlorid«,  yellow  needles  (m.  p.  191°); 
^«cra<e,' yellow  needles  (m.  p.  173"). 

*54.  "  Bromometliyl  heptyl  ketone." 
By   Hooper   Albert   Dickinson    Jowett. 

In  the  course  of  some  experiments  made  with  the  view  of  preparing 
the  glyoxaline  from  methyl  heptyl  ketone,  this  ketone  yielded  bromo- 
metliyl heptyl  ketone  by  the  action  of  bromine  in  chloroform  solution. 
By  subsequent  fractionation  of  the  product,  the  bromoketone  was  isolated 
as  a  pale  straw-coloured  liquid  boiling  at  122°  under  15  mm.  pressure. 

0-1256  gave  0-2228  CO^  and  00928  HgO.     C  =  48-4;  H  =  8-2. 
0-312       „     0-2652  AgBr.     Br  =  362. 

CgHj^OBr  requires  C  =  48-8  ;  H  =  77  :  Br  =  362  per  cent. 

The  liquid  has  the  characteristic  odour  of  the  ketone  and  acts  very 
quickly  on  the  eyes,  causing  a  copious  flow  of  tears. 

Attempts  to  condense  the  bromoketone  with  potassium  phthalimide 
were  unsuccessful. 

*55.    "Limonene  nitrosocyanides  and  their  derivatives." 
By  Frederick  Peacock  Leach. 

It  has  been  previously  shown  {Trans.,  1904,  85,  931)  that  limonene 
/?-nitrosochloride  gives  rise  to  a  crystalline  nitrosocyanide  (m.  p. 
90 — 91°).  The  investigation  has  been  continued  with  the  result  that 
both  the  a-  and  ^-nitrosochlorides  of  limonene  have  been  found  to  yield 
the  same  isomeric  nitrosocyanides,  the  reaction  between  the  potassium 
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cyanide  and  the  nitrosochlorides  being  carried  out  at  25 — 30°.  The 
nitrosocyanides  are  unimolecular  and  optically  active  and,  therefore, 
analogous  to  the  limonene  nitrolaoiines  discovered  by  Wallach 
{An7ialen,  1889,  252,  113). 

The  a-nitrosocyanide  crystallises  in  prisms  (m.  p.  90 — 91°),  whilst 
the  )8-compouad  crystallises  in  fine,  woolly  needles  (m,  p,  140 — 141°). 
These  isomerides  are  to  be  regarded  as  having  the  cis-  and  trans-con- 
figurations,  because  on  hydrolysis,  both,  by  loss  of  carbon  dioxide  from 
their  respective  acids,  give  rise  to  the  normal  oxime  of  dihydrocarvone. 

From  the  d-  and  ?-a-nitrosocyanides  were  also  obtained  the  benzoyl 
derivatives  (thin  plates,  m.  p.  108°),  methyl  and  ethyl  ethers  as  viscid 
oils,  and  the  hydrochloride  crystallising  from  alcohol  in  thin  leaves 
(m.  p.  56°). 

The  d-  and  ^-benzoyl  derivatives  of  the  /3-nitrosocyanide  each  crys- 
tallise from  dilute  alCohol  in  long,  silky  needles  (m.  p.  121°). 

The  d-  and  ?-a-amides  each  gave  a  methyl  ether  as  a  viscid  oil,  a 
benzoyl  derivative  (ra.  p.  152°),  and  a  hydrochloride  (m.  p.  100 — 101°). 

The  d-  and  ^a-acids  each  gave  ammonium  and  silver  salts,  the  former 
being  finely  crystalline  and  the  latter  amorphous.  The  (i-methyl  ester 
melts  at  65°. 

Racemic  compounds. — a-Nitrosocyanide  separates  in  prisms  from 
petroleum  (m.  p.  81°),  its  benzoyl  derivative  melts  at  96°.  The 
^-nitrosocyanide  forms  fine  needles  (m.  p.  159 — 160°)  and  its  benzoyl 
derivative  crystallises  in  needles  melting  at  98°. 

*56.  "The  action  of  carbon  monoxide  on  ammonia."     By 
Herbert  Jackson  and  Dudley  Northall-Laurie. 

The  authors  have  studied  the  behaviour  of  these  gases  when  heated 
together  in  the  presence  of  platinum,  or  when  subjected  to  electric 
sparks  or  high  frequency  discharges.  They  find  that  the  main 
reaction  is  the  formation  of  ammonium  cyanate,  which,  under  the 
conditions  of  the  experiment,  rapidly  changes  to  carbamide.  Hydro- 
gen is  produced,  and  some  of  this  interacts  to  give  water,  which  in  its 
turn  brings  about  the  formation  of  ammonium  carbonate.  The 
amount  of  ammonium  cyanide  formed  is  small.  Otlier  products  are 
obtained  by  prolonging  the  experiment,  but  only  in  quantities  which 
are  Hmall  ompared  with  the  yield  of  the  main  product,  carbamide. 

Discussion. 

Professor  K.  J.  Mills  said  the  authors'  experiments  reminded  him 
of  some  of  \\'\h  own  curried  out  a  number  of  years  ago.  He  then  found 
«h»it,  by  pa.s»<ing  a  cunon*  of  mixed  carbonic  oxide  and  ammonia  gas 


119 

over  strongly  heated  caustic  potash  in  presence  of  carbon,  cyanide 
was  formed  in  large  quantity.  In  fact,  a  potassium  salt  containing 
more  than  70  per  cent,  of  cyanide  was  readily  produced.  The  carbon, 
of  course,  precluded  the  formation  of  any  cyanate. 

*57.  "  The  action  of  acetylene  on  aqueous  and  hydrochloric  acid 

solutions  of  mercuric  chloride." 

By  John   Samuel  Strafford  Brame. 

Bilz  and  Mumm  {Ber.,  1905,  37,  4417)  and  Ilofmann  {Ber.,  1904, 
37,  4459)  show  that  the  white  precipitate  obtained  when  acetylene  is 
passed  into  aqueous  mercuric  chloride  is  trichloi'omercuriacetaldehyde, 
•C(HgCl)3'CH0.  The  author  obtained  results  three  years  ago  which 
agree  closely  with  those  of  the  above  and  other  observers,  but  atten- 
tion is  now  called  to  the  considerable  differences  between  the  deter- 
mined and  calculated  values,  the  analytical  results  for  mercury  being 
very  low,  whilst  those  for  chlorine  are  too  high.  From  the  reactions, 
however,  the  foregoing  constitution  seems  to  be  the  most  reasonable 
one. 

Bergeand  Reychler  (5mW.  Soc.  chim.,  1897, 17,  218)  state  that  acetyl- 
ene has  no  action  on  dilute  hydrochloric  acid  solutions  of  mercuric 
chloride,  but  the  author  obtained  a  fine  crystalline  substance,  which  was 
afterwards  found  to  have  been  described  by  Biginelli  {Ann.  Farm.  Chim., 
1898,  16),  who  ascribed  to  it  the  constitution  Cl-HC:CH-HgCl  from 
estimations  of  mercury  and  chlorine  only.  This  conclusion  has  been 
confirmed  by  complete  analysis  and  the  compound  is  further  described. 

Biginelli  states  that  when  boiled  with  water  the  above  compound 
yields  CHg'.CH'HgCl,  but  the  author  fails  to  obtain  such  a  result.  It 
is  shown  that  the  product  is  really  trichloromercuriacetaldehyde,  but 
a  certain  amount  of  mereurous  chloride  is  also  present,  this  being 
ascribed  to  the  reducing  action  of  the  aldehyde  liberated  on  the 
mercuric  chloride. 

Biginelli's  statement  that  CjH^'HgClj  gives  with  alkalis  an  acetyl- 
ide,  (C2H^)2HgO,  cannot  be  contirme.l,  but  evidence  from  analyses  and 
properties  shows  the  substance  to  be  identical  with  the  acetylide 
SCjHgjIIgO  described  by  Travers  and  Plimpton  {Trans.,  1894,  Q5,  264). 
Attempts  are  being  made  to  prepai  e  the  anhydrous  acetylide. 

The  first  action  of  acetylene  with  mercuric  chloride  appears,  there- 
fore, to  be  one  of  simple  combination,  the  additive  product  being  then 
decomposed  by  water  with  the  production  of  aldehyde  and 
C(HgCl)3-CH0. 
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58.  "The  basic  properties  of  oxygen  at  low  temperatures. 
Additive  compounds  of  the  halogens  with  organic  substances 
containing  oxygen."     By  Douglas  Mcintosh. 

Crystalline  compounds  of  chlorine  with  methyl  and  ethyl  alcohols 
have  been  obtained  at  low  temperatures  (  -  80°),  the  formula  of  the 
former  being  probably  CH^OCl,  whilst  the  latter  has  the  composition 
C.^HgOCl ;  their  melting  points  are  -  96°  and  -  88°  respectively. 
Compounds  of  a  similar  type  were  isolated  containing  bromine,  the 
methyl  alcohol  derivative,  CH^OBr,  being  a  red,  crystalline  sub- 
stance melting  at  -  53°. 

Methyl  ether,  although  not  yielding  a  solid  product  with  chlorine  at 

-  95°,  furnished  a  bromine  compound,  CgHj-OBr,  melting  at  -  68°. 
Ethyl  ether  yielded  C^HioOCl^  (m.  p.   -51°)  and  C^HjoOBrg  (m.  p. 

-  40°). 

Acetone  combined  with  chlorine  to  form  CgHgOClg  (m.  p.  -  53°), 
whilst  with  bromine  it  gave  rise  to  CgHgOBrg  (m.  p.  -  12°). 

Ethyl  acetate  yielded  the  additive  products  CHg'CO.^EtjClg  (ui.  p. 

-  64°)  and  CH3-C02Et,Br3  (m.  p.  -  39°).  Acetaldehyde  and  acetic 
acid  also  seem  capable  of  combining  additively  with  chlorine  and 
bromine  at  low  temperatures. 


59.  "Note  on  the  interaction  of  metallic    cyanides   and    organic 
halides."     By  Nevil  Vincent  Sidgwick. 

It  is  possible  to  explain  the  formation  of  both  nitriles  and  tsocyanides 

in  this  reaction  by  means  of  the  same  additive  compound,  and  that  of 

the  most  probable  type,  in  which  the  addition  has  been  to  the  bivalent 

carbon  only.     Such  a  compound,  like  an  unsymmeti'ical  oxime,  could 

•  .  .    X        .        •  .    .  R-C-I         ,    R-C-I       ,         ,,     ,, 

exist  in  two  stereoisomeric  forms,      Ji  ,,  and  ,,  U    ,   where  M  =  K, 

N'M  M-N 

Ag,  ikc,  and  K  =  alkyl  or  acyl.  The  first  of  these  would  easily  lose  MI 
to  give  a  nitrile,  in  accordance  with  Nef's  view,  but  the  second  could 
not,  as  the  metal  and  the  halogen  are  too  far  apart,  and  it  would  there- 
fore undergo  the  Beckmaim  reaction.  This  change  brings  those  sub- 
Btituents  nearer  together,  so  that  now  they  combine  and  become 
eliminated,  leaving  an  ieocyanide  : 

K-C-I  M-C-I  C 

If  thiH  is  the  caxo,  wo  must  Huppose  that  an  alkyl  iodide  and  potass- 
ium cyuuidu,  or  un  ucyl  halidu  and  silver  cyanide  (which  yield  nitriles), 
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give  the  "  syn-haloid  "  form,  and  an  alkyl  iodide  and  silver  cyanide 
the  "an^i-haloid." 

It  may  also  be  pointed  out  that  neither  of  the  formulae  of  hydro- 
cyanic acid  can  be  that  of  a  strong  acid,  because  if  it  were  the  alkali 
salts  would  be  derived  from  that  form,  and  would  not  be,  as  they  are, 
highly  hydrolysed  in  solution. 

60.  "  The  chemical  dynamics  of  the  reactions  between  sodium 
thiosulphate  and  organic  halogen  compounds.  Part  II.  Halogen 
substituted  acetates."     By  Arthur  Slator. 

Many  of  the  halogen  substituted  acetates  interact  more  readily  with 
sodium  thiosulphate  than  the  corresponding  methyl  haloids.  The 
reactions  with  ethyl  iodoacetate  and  methyl,  ethyl,  and  sodium  biomo- 
and  chloro-acetates  have  been  investigated  and  shown  in  all  cases  to  be 
bimolecular  reactions.  The  esters-are  considerably  more  reactive  than 
the  sodium  salts.  The  temperature  quotient  of  the  reactions  with  the 
esters  was  found  to  be  in  all  five  cases  approximately  2  8  ;  with  the 
sodium  salts,  an  appreciably  smaller  value  was  obtained.  The  reaction 
between  ethyl  bromoacetate  and  potassium,  ammonium,  barium,  stron- 
tium, sodium  silver,  lead  and  sodium  lead  thiosulphates  have  been 
measured,  and  from  the  results  obtained  it  is  probable  that  the  reaction 
is  primarily  connected  with  the  S.2O3"  ion,  and  that  the  undissociated 
or  partially  dissociated  salts  are  relatively  inactive.  The  velocity  of 
reaction  is  proportional  to  the  concentration  of  the  ^.fiJ'  ^°"»  ^"^  *''^® 
measurements  may  therefore  be  used  to  estimate  such  concentrations. 
The  dissociation  constant  of  lead  thiosulphate  measured  in  this  way 
was  found  to  have  the  value  [Pb"J[S^03"]/[PbS.0g]  =  1-5  x  IQ-*. 

61.  "The  tautomerism  of  acetyl  thiocyanate." 
By  Augustus  Edward  Dixon  and  John  Hawthorne. 

When  acetyl  thiocyanate  is  brought  into  contact  with  aniline  at 
temperatures  ranging  from  -  12°  to  about  120^,  in  presence  of  an  inert 
solvent,  such  as  benzene,  interaction  occurs  spontaneously,  with 
development  of  much  heat,  the  chemical  changes  running  concurrently 
on  two  distinct  lines  :  (1)  a  change  by  double  decomposition,  in  which 
the  sulphur  appears  wholly  in  the  form  of  thiocyanic  acid,  as  shown 
by  the  equation  Ac-SCN  +  2PliNH2  =  Ac-NHPh +  PhNH^,HSCN  ; 
(2)  an  additive  process  in  which  the  sulphur  plays  a  thiocarbimidic 
part,  thus:  Ac-NCS  +  PhNHj  =  AcNH-CS'NHPh.  At  87^  one-half  of 
the  total  weight  of  product  consists  of  acetanilide  together  with  aniline 
thiocyanate,  the  remainder  being  acetylphenylthiocarbamide ;  at 
lower   temperatures,  the  proportion  of  thiocyanate  and  anilide  rises, 
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aad  for  temperatures  below  30°  reaches  90  per  cent,  and  upwards  of 
the  total,  whilst  at  temperatures  above  87°  the  proportions  are 
reversed,  the  yield  of  thiocarbamide  increasing,  with  a  corresponding 
decrease  in  the  amount  of  the  other  two  pi'oducts,  until  in  the  neigh- 
bourhood of  120°  the  sum  of  the  latter  diminishes  to  some  2  or  3  per 
cent. 

Although  the  thiocarbimidic  character  of  acetyl  thiocyanate,  as 
measured  by  its  power  to  yield  the  additive  compound,  acetylphenyl- 
thiocarbamide,  increases  regularly  with  the  temperature  of  interaction, 
it  would  seem  that  this  power  is  not  acquired  through  ordinary 
isomeric  change.  For  in  all  cases  hitherto  observed,  the  transforma- 
tion by  heat  of  a  thiocyanate  into  a  thiocarbimide  is  non-reversible, 
the  latter  representing  the  stable  and  permanent  form,  whereas  here 
the  percentage  of  acetylphenylthiocarbamide  resulting  at  any  given 
temperature  is  not  affected  by  previous  heating  of  the  thiocyanate,  but 
is  determined  solely  by  its  temperature  at  the  moment  of  interaction. 

These  phenomena  come  neither  under  the  head  of  tautomerism 
proper,  which  is  conditioned  through  the  intramolecular  migration  of  a 
hydrogen  atom,  nor  into  the  category  of  migration  of  whole  atomic 
groups :  in  point  of  elasticity,  they  present  some  resemblance  to 
dissociation  changes,  but  until  further  inquiry  has  been  made  the 
authors  prefer  not  to  advance  definite  views  as  to  their  nature  and 
causation. 


62.  "  A  method  of  determining  the  specific  gravity  of  soluble  salts 
by  displacement  in  their  own  mother  liquor,  and  its  application 
in  the  case  of  the  alkali  halides."     By  John  Young  Buchanan. 

The  method  presents  obvious  difficulties  of  manipulation,  but  as  it 
furnishes  at  one  and  the  same  time  the  specific  gravity  of  the  salt  and 
that  of  its  mother  liquor,  both  being  determined  at  the  temperature  of 
equilibriuui,  it  may  be  sometimes  advisable  to  encounter  these  diffi- 
culties. 

This  method  has  been  applied  in  the  case  of  the  chlorides,  bromides, 
and  iodides  of  potassium,  rubidium,  and  caesium,  and  the  follow- 
ing are  the  values  obtained  for  the  specific  gravity  D  of  each  of 
these  salts  at  the  temperature  2\  referred  to  that  of  distilled  water  at 
the  same  temperature  as  unity. 


Salt,  Mil. 

KCl. 

KlJr. 

KI.        KbCl. 

Kl.Dr. 

Hbl. 

CsCl. 

CsBr. 

CsT. 

'rump.    T, 

23-4° 

23-4' 

24  3°       '22 -9" 

23  •0° 

24-3" 

23-r 

21-4° 

22-8" 

S,..  KI.  D. 

l-Of)! 

2  079 

3  013      2-700 

3-210 

3-428 

3-}t82 

4-45.5 

4-f)08 

128 


63.  "The    combination   of   mercaptans  with    unsaturated    ketonic 
compounds."     By  Siegfried  Ruhemann. 

The  author  has  continued  his  research  {Trans.,  1905,  87,  17)  on  the 
union  of  mercaptans  with  olefinic  ketonic  compounds  effected  under  the 
influence  of  bases,  since  on  using  hydrogen  chloride  as  catalytic  agen 
Posner  frequently  obtained  mixtures,  owing  to  the  fact  that  mercaptans, 
besides  combining  additively  at  the  ethylene  linking,  partly  condensed 
with  the  ketonic  group.  Besides  the  compounds  which  previously  had 
been  described   as   being  formed  from  mercaptans  and  mono-olefinic 

ketones,  C.'G* CO-,  other  substances  have  been  prepared  by  the  union  of 

I 
benzylideneacetophenone  and  ethyl  benzylidenebenzoylacetate. 

Cinnamylideneacetophenone,    the    di-olefinic    ketone    of    the    type 

CICH*CH!CH*CO-,  as  shown  before  [loc.  cit.),  takes  up  1  mol.  only  of 

either  phenyl  mercaptan  or  isoamyl  mercaptan,  instead  of  2  mols.,  as 
stated  by  Posner  {Ber.,  1904,  37,  509).  This  investigator  has  since 
acknowledged  the  error.  The  behaviour  of  cinnamylideneacetone  is 
analogous  ;  this  substance  unites  with  1  mol.  of  phenyl  mercaptan  to 
yield  the  compound  CgH5-CH:CH-CH(S-C^H5)-OH2-CO-CH3  (m.  p. 
53 — 54°),  whilst  according  to  Posner's  statement  an  oil  is  thus  formed, 
which  on  oxidation  is  transformed  into  a  disulphone. 

In  harmony  witli  the  author's  result  is  the  fact  that  cinnamylidene- 
benzylideneacetone,  CgHg-CHiCH-CHiCH-CO-CHiCH-CoHj,  unites 
with  1  mol.  of  either  isoamyl  mercaptan  or  phenyl  mercaptan,  but 
2  mols.  of  mercaptan  may  also  be  added  to  the  tri-olefinic  ketone, 
yet  the  separation  of  the  compound  from  the  additive  product  with 
I  mol.  of  the  mercaptan  which  is  formed  at  the  same  time  has  not  been 
effected. 

Moreover,  the  acetylenic  ketone,  methoxybenzoylphei\ylacetylene, 
C^Hjj'OIC'CO'C^H^'O'CHg,  unites  with  1  mol.  of  phenyl  mercaptan  to 
form  C6H5-C(S-C6H5):CH-CO-C6H,-0-CH3  (m.  p.  121—122°),  which  is 
yellow  as  compared  with  the  additive  substances  of  mercaptans  with 
olefinic  ketones,  which  are  almost  all  colourless. 

The    olefinic    cyclic    ketones,    benzylidenephenylmethylpyrazolone, 
j^ — C*CH 
CgHg'N^       n-rixT^rt  tt  '  ^^^  benzylidenephenylazlactone, 

^«^^^^0-C0 
unite  with  phenyl  mercaptan,  but,  whilst   the  pyrazolone  derivative 
forms  an  additive  product  (m.  p.  140°)  with  1  mol.  of  the  mercaptan, 
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the  azlactone  takes  up  2  mols.  of  phenyl  mercaptan  to  yield  a  compound 
(m.  p.  156 — 157°)  which  probably  has  the  formula 

CeH5-CH2(S-C6H5)-C(CO-S-C6H,.)-NH-CO-C6Hj;. 

64.  "  The  existence  of  a  carbide  of  magnesium." 
By  J.  Trengove  Nance. 

The  residue  left  after  burning  magnesium  in  carbon  dioxide,  if 
shaken  with  water  or  dilute  hydrochloric  acid,  gives  a  smell  resembling 
that  of  geraniums.  This  smell  is  always  obtained  when  magnesium  is 
heated  with  carbon,  or  in  air  containing  carbon  dioxide,  and  the  residue 
treated  as  above.  It  is  due  to  the  presence  of  a  hydrocarbon  formed 
by  the  action  of  water  on  the  residue,  for  it  is  driven  off  by  heat,  can 
be  concentrated  in  a  distillate,  and  if  the  gas  is  passed  through  a 
red  hot  tube  together  with  air,  carbon  dioxide  is  formed. 

The  presence  of  acetylene  from  a  carbide  of  magnesium  being  sus- 
pected, a  mixture  of  magnesium  powder  and  powdered  wood  charcoal 
was  gently  ignited.  The  yellowish  residue  was  treated  with  dilute 
hydrochloric  acid,  and  the  gas,  mainly  hydrogen,  which  was  vigorously 
evolved,  gave  the  following  indications  of  the  presence  of  acetylene. 
It  burnt  with  a  faintly  luminous,  two-zoned  flame,  and  when  passed 
through  ammoniacal  cuprous  chloride  it  produced  a  brownish-red 
precipitate.  With  ammoniacal  cupric  solutions,  decolorised  by  hydroxyl- 
amine,  a  brilliant  crimson  precipitate  was  obtained  (compare  Ilosvay 
von  Nagy  Ilosva,  Ber.,  1899,  32,  2697  ;  Ahstr.,  1900,  ii,  52).  These 
precipitates  dissolved,  wholly  or  partially,  in  dilute  hydrochloric  acid, 
with  evolution  of  acetylene,  copper  passing  into  solution. 

By  analogy,  the  carbide  formed  should  be  MgCj,  but  it  was  not 
obtained  in  a  sufficiently  pure  condition  for  a  quantitative  analysis. 
It  does  not  seem  to  interact  as  vigorously  with  water  as  the  calcium 
compound. 

65.  "  Isomeric  salts  of  the  type  NRjR^Hg.  A  correction.  Iso- 
meric forms  of  ^^bromo-  and  (Z-chloro-camphorsulphonic  acids." 
By  Frederic  Stanley  Kipping. 

The  further  study  of  the  isomeric  a-  and  )8-salts,  which  the 
author  obtained  by  combining  ordinary  d-bromo-  and  ci-chloro-oam- 
phorsulphonic  acids  with  dl-  and  with  optically  active  bases,  such  as 
hydrindamino  {Trans.,  1900,  77,  861  ;  1903,  83,  873),  bonzylhydrind- 
aiiiine  (Kipping  and  Hall,  Trans. ,  1901,  79,  430),  mothylhydrindamine 
(TattorHall  and  Kipping,  Trans.,  1903,  83,  918),  and  Z-monthylamine 
(Tiitin  and  Kipping,  Trans.,  1904,  85,  65),  has  brought  to  light  the 
fact  that  the  isomeriKm  of  theue  compounds   is  not  determined  by  a 
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difference  in  the  arrangement  in  space  of  the  groups  united  with  the 

quinquevalent  nitrogen  atom,  such  as  is  represented  by  the  symbols 

I  I 

X — N — H  and  H — N — X,  but  to  the  existence  of  cis-  and  <ran«-forms 

/\  /\ 

of    c?-bromo-   and   cZ-chloro-camphorsulphonic    acids,    containing    the 

I  I 

groups  X — C — H  and  H — C — X,  and  now  distinguislied  as  the  a-  or 

I  _         _        I 

normal  and  /?-  or  ?'so-acids. 

The  isomeric  acids  are  stable  in  neutral  solutions  of  their  salts  in  the 
free  state  and  in  presence  of  mineral  acids,  even  at  100°  ;  in  presence 
of  a  free  base,  however,  such  as  caustic  potash,  baryta  (sodium  carbon- 
ate), hydrindamine,  &c.,  the  salts  of  the  normal  acid  are  transformed 
to  a  small  extent  into  those  of  the  wo-form,  whereas  the  latter  are 
almost  entirely  converted  into  salts  of  the  normal  acid,  equilibrium 
being  attained  apparently  when  at  least  90 — 95  per  cent,  of  the  com- 
pound exists  in  the  normal  form.  Dui'ing  this  change,  the  two  modi- 
fications doubtless  become  identical,  both  passing  through  one  and  the 
same  unstable  enolic  form. 

AH  the  salts  of  ordinary  cZ-bromocamphorsulphonic  acid  which 
have  hitherto  been  described  by  the  author  and  by  others,  excepting 
those  obtained  from  d-  and  Z-hydrindamine  and  then  .separated  from 
the  ^-forras,  are  probably  mixtures  of  the  two  isomerides  ;  the  only 
salts  of  the  ^'so-acids  which  are  yet  known  are  those  previously  described 
as  ^Miydrindamine  c?-bromocamphorsulphonate  and  the /3-modifications 
of  d-  and  /-hydrindamine  chlorocamphorsulphonates. 

The  molecular  rotation  of  tso-cZ-bromocamphorsulphonic  acid  is 
approximately  [M]d  -f-177°,  that  of  the  corresponding  chloro  acid 
being  about  [M]f,  +  233"^,  so  that  in  one  case  the  normal,  in  the  other 
the  ?so-acid  has  much  the  higher  value. 

No  new  facts  have  yet  been  obtained  as  to  the  cause  of  the  forma- 
tion of  the  isomeric  salts  of  cis-7r-camphanic  acid,  but  in  view  of  the 
above-mentioned  results  it  would  seem  that  the  explanation  previously 
suggested  is  not  the  true  one. 

66.  "  Isomerism  of  a-bromo-  and  a-chloro-camphor." 
By  Frederic  Stanley  Kipping. 

The  fact  that  the  .sulphonic  acids  derived  from  a-bromo-  and  a-chloro- 
camphor  may  be  transformed  into  isomerides  by  the  action  of  bases 
rendered  ib  e.<tremely  probable  that  the  simple  halogen  derivatives 
themselves  would  give  rise  to  isomerides  under  similar  conditions  :  the 
following  experiments  show  this  to  be  the  case. 

Pore  ordinary  a  bromocamphor,  dissolved  in  96  per  cent,  alcohol, 
gave  [a]D+  135°;  on  adding  a  very  small  quantity  of  sodium  ethoxide 
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to  the  solution,  the  specific  rotation  fell  to  [a]D  +  122°,  a  value  which 
did  not  change  appreciably  during  24  hours  or  on  acidifying  the 
solution  with  acotic  acid.  Ordinary  bromocamphor,  therefore,  is 
partially  converted  into  the  iso-form,  which  has  a  lower  specific  rotation, 
and  in  the  alkaline  solution  a  condition  of  equilibrium  between  the 
isomerides  is  rapidly  attained. 

Judging  from  the  behaviour  of  bromocamphorsulphonic  acid,  this  iso- 
a-bromocamphor  should  be  stable  in  acid  solution.  Accordingly  some 
ordinary  bromocamphor  was  treated  in  alcoholic  solution  with  sodium 
ethoxide  and  the  solution  almost  immediately  acidified  ;  on  evaporating, 
crystals  of  ordinary  bromocamphor  were  first  deposited  ;  these  were 
separated  from  the  mother  liquor  and  treated  again  with  sodium 
ethoxide  and  acid  successively,  these  operations  being  repeated  several 
times.  The  combined  mother  liquors  gave  on  evaporation  an  oily 
deposit  which  was  distilled  in  steam,  and  then  fractionally  crystallised 
from  light  petroleum  :  the  first  deposits  consisted  of  ordinary  bromo- 
camphor, but  the  later  fractions  crystallised  slowly  in  camphor-like 
masses.  The  specific  rotation  of  this  product,  which  no  doubt  still 
contained  ordinary  bromocamphor,  was  [a]D  +  38'5°  in  96  per  cent, 
alcohol ;  when,  however,  a  trace  of  sodium  ethoxide  was  added  to  the 
alcoholic  solution,  the  specific  rotation  increased  rapidly  and  attained 
a  constant  value  approximately  the  same  as  that  of  the  solution  of 
ordinary  bromocamphor  to  which  sodium  ethoxide  had  been  added. 

When,  moreover,  the  camphor-like  mass  was  dissolved  in  a  little 
alcohol  and  a  few  drops  of  caustic  soda  added,  a  large  quantity  of 
ordinary  bromocamphor  separated  in  crystals. 

These  experiments  seem  to  establish  the  existence  of  normal  and  iso- 
forms  of  a-bromocamphor,  and  they  explain  the  use  of  the  caustic 
potash  or  caustic  soda  which  is  added  in  isolating  ordinary  bromo- 
camphor from  the  crude  product  of  the  bromination  of  camphor  :  this 
crude  product,  as  shown  by  Marsh  (Trans.,  1890,  57,  828),  doubtless 
consists  of  a  mixture  of  the  two  isomerides,  possibly  together  with 
unchanged  camphor,  but  the  isolation  of  the  pure  tso-form  would  most 
likely  be  a  very  hard  task,  which,  as  Marsh  himself  suggests,  he  probably 
did  not  accomplish.  Similar  experiments  to  the  above  indicate  that 
ordinary  a-chlorocamphor  is  also  capable  of  existence  in  a  stable  iso- 
foriii,  and  the  matter  is  being  further  investigated. 

67.     "/-Phonylethylamine."      By  Frederic    Stanl    e  Kipping    and 
Albert  Edward  Hunter." 

In  number  3  of  the  current  Bei'ichtc  (38,  801)  there  appears  a  paper 
by  Marckwald  and  Math,  "  tiber  Araidbildung  zwischen  optisch- 
activen   Sauren    und    Basen    utui    die   optisch-activen   a-Amidoethyl- 
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benzolen,"  containing  certain  statements  respecting  some  work  of 
ours  to  which  we  take  exception  {Trans.,  1903,  83,  1147).  Fii-stly, 
''Ihnen  gelang  wohl  die  Reindarstellung  des  Salzes  der  ^-Base,  aber 
die  gewonnene  Menge  reichte  zur  Isolirung  der  reinen  B^se  nicht 
aus  "  ;  also  "  K.  &  H.  haben  aus  Mangel  an  Material  das  Drehungs- 
vermiigen  des  von  ihnen  gewonnenen  ^-Phenylathylamin  nur  in 
wassrig  alkoholischer  Lbsung  bestimmt." 

Neither  statement  is  correct ;  we  did  not  prepare  the  anhydrous 
base  or  determine  its  specific  rotation  merely  because  we  were  solely 
engaged  in  studying  its  salts. 

Tbe  statement  "  Demnach  haben  Kipping  and  Hunter  annahernd 
reines  ^Phenylathylamiu  in  Handen  gehabt  "  suggests  that  our  base 
contained  some  of  the  tZ-isomeride ;  this  was  not  the  case,  and  the 
specific  rotation  (  -  3 "7°)  of  the  hydrochloride  prepared  by  us  was  in 
fact  slightly  higher  thin  that  (-3-5°)  of  Marckwald  and  Meth's 
preparation,  although  the  difference  is  within  the  limits  of  experi- 
mental error. 

The  fact  that  the  benzoyl  derivative  of  the  ^-base  melts  at  the 
same  temperature  as  that  of  the  (//-base,  when  both  are  crystallised 
from  alcohol,  and  the  fact  that  the  specific  rotation  of  the  /-benzoyl 
derivative  is  extremely  small  according  to  Marckwald  and  Meth  (only 
-t-  0"3°  in  alcoholic  solution)  led  us  to  state  that  the  base  '•  seems  "  to 
undergo  racemisation  during  the  preparation  of  its  benzoyl  derivative  ; 
our  statement  that  "  mixtures  of  the  three  compounds  also  melted  at 
120"^  "  {loc,  cit.,  p.  1 148)  is  doubtless  correct,  as  the  mixtures  consisted  of 
approximately  equal  quantities  of  the  d-,  I-  and  (//-benzoyl  derivatives, 
and  we  omitted  to  examine  the  behaviour  of  a  mixture  of  the  /-  and 
(//-compounds  only. 

68.  "  The  influence  of  the  hydroxyl  and  alkoxyl  groups  on  the 
velocity  of  saponification.  Part  I."  By  Alexander  Findlay  and 
William  Ernest  Stephen  Turner. 

The  following  values  of  the  saponification  constant  in  aqueous 
solution  have  been  determined  (at  25°) : 

Ester.                       k.                              Ester.  k. 

Ethyl  phenylacetate      12*4  Ethyl  phenylmethoxyacetate  23*3 

Methyl  mandelate  157  Ethyl  phenylethoxyacetate  15  7 

Ethyl  mandelate  66  Ethyl  phenylpropoxyacetate  (13"3) 
Propyl  mandelate           55 

The  value  for  ethyl  phenylpropoxyacetate  was  calculated  from  the 
values  obtained  in  alcoholic  solution. 

The   numbers   in    the   foregoing   table  show  at   once   the   greatly 
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accelerating  influence  which  the  hydroxy!  group  exercises  on  the 
velocity  of  saponification,  the  constant  being  increased  to  about  five 
times  (for  example,  ethyl  phenylacetate  and  ethyl  mandelate).  The 
inci'ease  in  the  afl&nity  constants  of  the  corresponding  acids  is  about 
eight  times.  On  replacing  the  hydrogen  of  the  hydroxyl  by  an  alkyl 
group,  the  velocity  of  saponification  is  diminished,  and  the  diminu- 
tion increases  regularly  with  the  mass  of  the  alkyl  group. 

The  velocity  of  saponification  was  also  studied  in  aqueous  alcoholic 
solution,  the  strength  of  which  was  30  and  60  per  cent,  by  weight. 
The  values  obtained  were  of  course  diminished  by  the  addition  of 
alcohol ;  they  are  contained  in  the  following  table  : 

In  30  per  cent     In  60  per  cent, 
alcohol.  alcohol. 

Ester.  k.  k. 

Ethyl  phenylacetate     8"6  (6) 

Methyl  mandelate    (100)  (84) 

Ethyl  mandelate 49-4:  29-1 

Propyl  mandelate     39-5  22-7 

Ethyl  pheny Imethoxyacetate 15*2  (8) 

Ethyl  phenylethoxyacetate      10*2  (6) 

Ethyl  phenylpropoxyacetate  —  (5) 

The  numbers  enclosed  in  brackets  are  only  approximate,  as  in  the 
case  of  the  esters  to  which  they  apply  there  was  a  great  decrease  in 
the  value  of  the  "  constant "  with  the  time. 


At  the  next  Ordinary  Meeting,  on  Wednesday,  April  19th,  1905,  at 
5.30  p.m.,  the  following  pajjer  will  be  communicated : 

*«  Complex  nitrites  of  bismuth."     By  W.  C.  Ball. 
"  C-Phenyl-«-triazole."     By  G.  Young. 
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Wednesday,   April   19th,    1905.      Professor  R.    Meldola,    F.R.S., 
President,  in  the  Chair. 

Mr.  B.  Perrott  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Joseph  Bennett,  North  Adams,  Mass.,  U.S.A. 

Ralph  Emerson  De  Liiry,  M.A.,  Manilla,  Ontario,  Canada. 

Robert  Donald,  M.A.,  B.Sc,  M.R.C.S.,  L.R.C.P.,  D.P.H.,  75,  Clyde 

Street,  Dunedin,  N.Z. 
Ernest  Lyle  Carman  Forster,  M.A.,  Brampton,  Ontario,  Canada. 

Of  the  following  papers,  those  marked  *  were  read  : 


*69.  "Complex  nitrites  of  bismuth." 
By  Walter  Craven  Ball. 

A  very  unstable,  yellow,  crystalline  substance,  probably 
Bi(N0.2)3,2NH4-NO.^,NH^-N03,NaN03, 
is  precipitated  by  dissolving  bismuth  nitrate  in  sodium  nitrite  solution 
and  pouring  the   resulting  orange-coloured   Hquid   into   a   saturated 
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solution  of  ammonium  nitrate  at  0°.  A  more  stable  yellow  compound, 
bismuth  sodium  ammonium  nitrite,  Bi(N02)g,2NH4'N'02,NaN02,  which 
crystallises  in  octahedra,  is  obtained  by  dissolving  bismuth  nitrate  in 
concentrated  ammonium  nitrate  solution  and  adding  the  resulting 
liquid  to  a  saturated  solution  of  sodium  nitrite,  cooled  to  0°,  and 
acidified  with  nitrous  fumes. 

A  fairly  stable,  orange-yellow,  bismuth  potassium  nitrite^ 
Bi(N02)3,3KN02,H„0, 
is   formed   when    nitrous   fumes  are  passed  into  bismuth  hydroxide 
suspended    in   a   concentrated    solution    of    potassium    nitrite.     All 
these   salts,  which   are   decomposed   by  water,  have   a   slight   green 
fluorescence. 

Discussion. 

Dr.  L.  F.  GuTTMANN  said  that  if  the  compounds  described  were 
analogous  to  the  complex  cobaltinitrites,  it  should  be  possible  to 
prepare  the  corresponding  barium  or  calcium  double  salt  from  the 
potassium  compound,  and  asked  whether  the  author  had  attempted  to 
do  so. 

Mr.  E.  Grant  Hooper  expressed  the  opinion  that  precipitates 
produced  as  these  substances  were  from  saturated  solutions  might  be 
expected  to  exhibit  fair  uniformity  of  composition  if  deposited  under 
identical  conditions,  and  that  even  close  similarity  of  composition 
could  not,  in  such  circumstances,  be  deemed  evidence  that  one  was 
dealing  with  actual  compounds,  and  not  merely  mixed  salts.  He 
thought  that  especial  care  was  necessary  when  the  "compounds" 
were  immediately  decomposed  either  in  the  process  of  recrystallisation 
or  by  any  other  treatment  employed  with  the  view  of  testing  their 
individuality. 

Mr.  Ball,  in  reply,  said  that  he  had  not  succeeded  in  preparing 
pure  specimens  of  other  complex  salts  from  the  alkali  double  niti'ites, 
mainly  owing  to  their  decomposition  by  solvents. 

Mr.  Hooper's  view  that  these  substances  might  be  mixtures  was 
rendered  improbable  by  the  fact  that  they  had  a  well-defined  crystal- 
line form  J  moreover,  they  remained  constant  in  composition  even 
when  prepared  under  varying  conditions. 

*70.  "  Experiments  on  the  synthesis  of  the  terpenes.  Part 
II.  Synthesis  of  A'-;)-menthenol(8),  A^*"''-;>-inenthadiene. 
/^  menthanol(8),  A'*"'-;'-menthene,  and  y)-menthane."  By 
William  Henry  Parkin,  jun.,  and  Samuel  Shrewder  Pickles. 

The  authors  deal  with  some  hitherto  unknown  inomberM  of  the 
terpene  series  which  have  been  synthesised  by  employing  A'-totrahydro- 
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jo-toluic  acid  instead  of  A^-tetrahydro-jotoluic  acid,  and  describe  the 
synthesis  of  those  compounds  enumerated  in  the  title. 

*71.  "  Experiments  on  the  synthesis  of  the  terpenes.  Part  III. 
Synthesis  of  aliphatic  compounds  similar  in  constitution  to 
terpineol  and  dipentene."  By  William  Henry  Perkin,  jun., 
and  Samuel  Shrewder  Pickles. 

The  authors  describe  the  preparation  of  open  chain  compounds  allied 
as  closely  as  possible  to  the  typical  substances,  terpineol  and  dipentene, 
in  order  to  determine  whether  any  great  similarity  in  properties  exists 
between  such  compounds  and  those  members  of  the  terpene  group. 
The  results  indicate  that  probably  the  closed  chain  structure  has  a 
distinct  influence  on  the  properties  of  the  terpenes  and  their 
derivatives. 


*72.  "  Experiments  on  the  synthesis  of  the  terpenes.  Part  IV. 
Synthesis  of  A'-normenthenol(8),  A*'*''-normenthadiene,  nor- 
menthanol(8),  and  A'''"'-normenthene."  By  Koichi  Matsubara 
and  William  Henry  Perkin,  jun. 

In  view  of  the  close  relation  between  terpenoid  compounds  and 
cyraene,  the  authors  have  prepared  a  nvimber  of  substances  allied  to 
those  described  in  Part  II  of  this  investigation,  but  diffei'ing  from 
them  in  that  they  do  nob  contain  the  methyl  group. 

73.  ''C'-Phenyl-5  triazole."     By  George  Young. 

C-Phenyl-«-triazole,       ii        ^CH,      previously      obtained      from 

3-phenyl-l-methylhydroxy-l  :  2  :  4-triazole  {Trans.,  1901,  79,  665), 
has  now  been  prepared  from  C-phenylhydroxy-s-triazole  {Trans.,  1900, 
77,  226);  it  melts  at  119-5—120°.  The  silver  nitrate  derivative, 
CgHglSTgAgjAgNOgjHgO,  is  obtained  as  a  white  precipitate ;  the 
platinichloride,  (Cj,H7N3).„HoPtClg,3H.,0,  when  treated  with  water, 
is  converted  into  (CgHj;N3)2PtCl^,3H20.  The  acetyl  derivative, 
Cj,H^;N3*C2H30,  melts  at  90^ ;  the  car6a»iic?o-dcrivative, 


melts  at  117°. 


CsH^Nj-CO-NH, 
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74.  *'  Tlie  resolution  of  inactive  glyceric  acid  by  fermentation 
and  by  brucine."  By  Percy  Faraday  Frankland  and  Edward 
Done. 

Neuberg  and  Silbermann  {Ber.,  1904,  37,  339)  state  that  by  the 
action  of  lime  on  c?-glucuronic  acid  they  have  obtained  a  glyceric  acid, 
of  which  the  anhydrous  barium  salt  in  aqueous  solution  gives  [a]i> 
+  17'1°,  whilst  by  the  resolution  of  inactive  glyceric  acid  with 
brucine  the  enantiomorphou?  barium  salt,  with  rotation  [a]„  —  17'4°, 
was  obtained. 

These  mutually  corroborative  results  were  calculated  to  throw  the 
gravest  doubt  on  the  accuracy  of  the  rotation,  [a]if  -  10  01°,  given  by 
P.  Frankland  and  Appleyard  {Trans.,  1893,  63,  299)  for  the  barium 
saU-of  the  active  glyceric  acid  obtained  by  the  fermentation  of  inactive 
calcium  glycerate  with  the  Bacillus  ethaceticus  (P.  Frankland  and  Frew, 
Trans.,  1891,  59,  81  and  96),  whilst  the  optical  purity  of  all  the 
numerous  other  derivatives  of  the  active  fermentation  glyceric  acid  were 
also  thereby  discredited. 

The  authors  have  in  consequence  reinvestigated  the  barium  salts 
obtainable  from  the  fermentation  acid,  on  the  one  hand,  and  from 
brucine  resolution  of  the  inactive  acid  on  the  other,  with  the  result  that 
both  salts  were  found  to  have  the  same  rotation,  [aj^r  -  109°,  which 
is  thus  entirely  at  variance  with  the  figures  of  Neuberg  and  Silbermann. 
The  clue  to  this  unaccountable  discrepancy  was,  however,  wanting 
until  quite  recently,  when  Neuberg  and  Silbermann,  in  a  foot-note  at 
the  end  of  a  publication  in  the  Zeitschrift  fiir  Physiologische  Chemie 
(1905,44, 146),  explained  that  the  above  values  previously  given  by  them 
for  the  rotation  of  the  d-  and  I-  glycerates  of  barium  were  erroneous 
through  their  having  used  a  faulty  polarimeter  (displacement  of  the  zero 
of  the  instrument). 

The  complete  coincidence  between  the  activity  of  the  bax-ium  salt  of 
the  fermentation  acid  and  of  that  of  the  acid  obtained  by  resolution 
with  brucine  conclusively  proves,  not  only  the  optical  purity  of  each, 
but  also  the  reliability  of  the  material  (the  active  calcium  glycerate  of 
P.  Frankland  and  Frew)  from  which  so  many  optically  active  deriv- 
ative.s  have  been  prepared. 

The  fractionally  higher  specific  rotation  for  the  barium  salt  found 
by  the  authors,  as  compared  with  that  given  by  P.  Fiankland  and 
A  ppleyard,  is  doubtless  to  bo  accounted  for  by  the  circumstance  that 

0  halt  im-i  now  l)eon  obtained  in  a  more  perfectly  crystalline  condi- 
tion. The  calcium  salt,  which  had  already  previously  been  obtained 
iti  lin-L'f«  rrvsf.-'ils,  fviiiKiliMJ  tli(>  siiinc  lotaJion  as  bcfoii*. 
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75.  "  Estimation  of  potassium   permanganate   in    the   presence  of 
potassium  persulphate  "    By  John  Albert  Newton  Friend. 

Tlie  author  shows  that  small  quantities  of  potassium  permanganate 
may  be  correctly  estimated  iodometrically  in  the  presence  of  potassium 
persulphate  when  the  following  precautions  are  observed  : 

1.  The  solution  should  be  diluted  to  at  least  150  c.c.  before  addition 
of  the  iodide. 

2.  Very  little  more  iodide  should  be  added  than  is  necessary  to 
reduce  the  permanganate, 

3.  The  acidity  should  be  reduced  to  a  miniuium. 

In  this  way,  small  quantities  of  permanganate  may  be  estimated  in 
the  presence  of  as  much  as  0'08  gi^am  of  persulphate. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Baker,  Julian  L.  The  brewing  industry,  pp.  xii  +  1 78.  ill.  London 
1905.     {Reed.  24/3/05.)  From  the  Author. 

Iloff,  J.  H.  van't.  Zur  Bildung  der  ozeanischen  Salzablagerungen. 
Heft  1.     pp.  vi  +  85.     ill.     Braunschweig  1905.     (A'eci.  16/3/05.) 

From  the  Publishers. 

Nieuwland,  Julius  A.  Some  reactions  of  acetylene,  pp.  152.  ill. 
Notre  Dame,  Indiana  1904.     {Reed.  22/3/05.)  From  the  Author. 

Thomsen,  Julius.  Systematisk  gennemf^rte  termokemiske  Under- 
s^gelsers  numeriske  og  teoretiske  Resultater.  pp.  xii  +  472.  Copen- 
hagen 1905.     {Reed.  13/3/05.)  From  the  Author. 

Traite  de  chimie  minerale.  Publie  sous  la  direction  de  Henri 
Moissan.  Tome  II,  Fasc.  1.  Tome  IV,  Fasc.  1.  pp.  v  +  384,  v  +  592. 
{Reed.  6/4/05.)  F'rom  Professor  Henri  Moissan. 

Walmsley,  R.  MuUineux.  Electricity  in  the  service  of  man. 
pp.  viii  +  120S.     ill.     London  1904.  From  the  Authcr. 

II.  Bj/  Purchase. 

Godfrey,  Ambrose  and  John.  A  curious  research  into  the  element 
of  water ;  containing  many  noble  and  useful  experiments  on  that  fluid 
body,     pp.18.     London  1747.     {Reed.  23/3/05.) 
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Haller,  A.  Les  recents  pi'ogres  de  la  chimie.  Conferences  faites 
au  Laboratoire  de  chimie  organique  de  la  Sorbonne,  sous  la  direction 
de  M.  A.  Haller.     pp.  320.     Paris  1904.     {Reed.  12/4/05.) 

Ingeohousz,  John.  Experiments  upon  vegetables,  discovering  their 
great  power  of  purifying  the  common  air  in  the  sunshine,  and  of 
injuring  it  in  the  shade  and  at  night  ;  to  which  is  joined,  a  new 
method  of  examining  the  accurate  degree  of  salubrity  of  the  atmos- 
phere,    pp.  Ixviii  +  302  +  xvii.     London  1779.     (7?rfccZ.  23/3/05.) 

Porta,  Giovanni  Baptista.  Magise  naturalis  libri  vigiuti,  in  quibus 
scientiarum  naturalium  divitiie  et  delicife  demonstrantur.  lam  de 
novo,  ab  omnibus  mendis  repurgati,  in  lucem  prodierunt.  pp.  670. 
ill.     Frankfort  1597.     {Kecd.  7/3/05.) 

Ramesey,  William.  De  Venenis  :  or,  a  discourse  of  poysons,  their 
names,  natures,  and  vertues ;  with  their  several  symptomes,  progno- 
sticks,  and  antidotes,  pp.  lxx  +  240  +  xvi.  London  1663.  (Heed. 
7/3/05.) 

Richter,  V.  von.  Chemie  der  Kohlenstoffverbindungen  oder 
organische  Chemie.  Zehote  Auflage.  Band  II.  Carbocyclische  und 
heterocyclische  Verbindungen.  Von  R.  Anschutz  und  G.  Schroeter. 
pp.  xxi  +  894.     Bonn  1903.     (Becd.  13/4/05.) 

Rose,  T.  Kirke.  The  metallurgy  of  gold.  Edited  by  Sir  W.  C. 
Roberts- Austen.  Fourth  edition,  pp.  xvi  +  554.  ill.  London  1902, 
{Reed.  13/3/05.) 

Scheele,  Carl  Wilhelm.  Chemische  Abhandlung  von  der  Luft  und 
dem  Feuer,  1777.  Herausgegeben  von  W.  Ostwald.  (Ostwald's 
Klassiker,  No.  58.)     Leipzig  1894.     {Reed.  28/2/05.) 

Schmidt,  Julius.  Die  Chemie  des  Pyrrols  und  seiner  Derivate. 
pp.  xii  H- 305.     Stuttgart  1904.     (/?ecfZ.  12/4/05.) 

Simpson,  W.  Zymologia  Physica ;  or,  a  brief  philosophical  dis- 
course of  fermentation  from  a  new  hypothesis  of  acidum  and  sulphiir. 
Whereby  the  phoenomena  of  all  natural  hot  baths,  the  generation  of 
minerals,  the  production  of  many  aciduhu  or  spaw-waters,  the  grand 
apparences  of  heat,  lire,  and  light,  throughout  the  triplicity  of  nature's 
dominions,  in  the  productions  of  bodies,  are  solv'd  from  the  intestine 
duellings  and  inward  collisions  of  the  foresaid  principles.  Whereby 
also  various  other  subterraneal  phoenomena,  as  damps,  earth<juakes, 
eruptions,  etc.,  likewise  the  apparances  of  meteors,  etc.,  and  divers 
other  no  less  remarkable  then  entertaining,  are  from  the  same  doctrine 
of  fermentation  genuinely  solv'd.  With  an  additional  discourse  of 
the  Bulphur-bath  at  Knarsbrough.  pp.  xii  +  152,  London  1675. 
{Reed.  7/3/05,) 

Strutt,  Hon,    R,   J,     The    Hccquerol  Rays   and    tlie  properties   of 
radium,     pp,  vii  +  214.     ill.     London  1904.     (A'ecrf,  17/2/05,) 

Bue,   Pierre.      Jlistoiro  du   galviinisme ;   et   analyse  des   diifdTens 
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ouvrages  publics  sur  cette  decouverte,  depuis  son  origine  jusqu'ii  ce 
jour.  2  vols.  pp.  xxiv  +  335,  493.  ill.  Paris  1802.  {Reed. 
23/3/05.) 

Valeur,  Amand.  Chimie  et  toxicologie  de  I'arsenic  et  de  ses  com- 
poses,    pp.  364.     ill.     Paris  1904.     {Reed.  7/3/05.) 

Wilhelmy,  Ludwig.  Ueber  das  Gesetz,  nach  welchem  die  Einwir- 
kung  der  Siiuren  auf  deu  Rohrzucker  stattfindet,  1850.  Herausgege- 
ben  von  W.  Ostwald.  (Ostwald's  lUassiker,  No.  29.)  Leipzig  1891. 
{Reed.  28/2/05.) 

III.  ramphlets. 

Bradley,  W.  P.,  Browne,  A.  W.,  and  Hale,  C.  F.  Effect  of 
mechanical  vil)ration  upon  carbon  dioxide  near  the  critical  tempera- 
ture.    (From  the  Physical  Review,  19,  1904.) 

Calm,  C.  E.  Sulphurous  acid  and  sulphites  as  food  preservatives, 
pp,  34.     Chicago  [1904]. 

Clarke,  Frank  Wigglesworth.  The  progress  and  development  of 
chemistry  during  the  nineteenth  century.  (From  the  George  Washing- 
ton Universilij  Bulletin,  Oct.  1904.) 

Ingenhousz,  Jean.  Observations  sur  la  construction  et  I'usiige  de 
I'eudiom^tre  de  M.  Fontana,  et  sur  quelques  proprietes  particulieres 
de  I'air  nitreux.     (From  the  Journal  de  physique,  1785.) 


RESEARCH   FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  obtained 
from  the  Assistant  Secretary,  must  be  received  on  or  before  Monday, 
June  5th.  1905. 


At  the  next  Meeting,  on  Thursday,  May  4th,  1905,  at  8  p.m.,  there 
will  be  a  ballot  for  the  election  of  Fellows,  and  the  following  papers 
■will  be  communicated  : 

"The  synthesis  of  substances  allied  to  adrenalin."  By  H.  D. 
Dakin. 

"  Methylation  of  /)-aminobenzoic  acid  by  means  of  methyl  sulphate." 
By  J.  Johnston. 

''.Some  notes  on  sodium  alum."     By  J.  M.  Wadmore. 

"  Camphoryl-i/f-semicarbazide."     By  M.  0.  Forster  and  H.  E.  Fierz. 
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CERTIFICATES   OF   CANDIDATES  FOR   ELECTION 
AT  THE  NEXT   BALLOT. 

N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  May  4th,  1905. 

Amos,  Arthur, 

Spring  Grove,  Wye,  Kent. 
Agricultural      Research      at      Rothamsted      Laboratory.         B.A., 
Cambridge,  1904.     First  Class  Nat.  Sci.  Tripos,  Part  I. 

A.  D.  Hall.  Horace  T.  Brown. 

N.  H.  J.  Miller.  E.  J.  Russell. 

Henry  Jackson. 

Andrews,  Albert  Edward, 

37,  Oakhurst  Grove,  East  Dulwich,  S.E. 
Assistant  Chemist  in  the  Reseai'ch  Laboratories  of  tlie  Imperial 
Institute,  S.W.  Three  years'  course  (1893—1896)  in  Chemistry  at 
Finsbury  Technical  College,  Leonard  Street,  E.C.  Have  since  been 
continuously  engaged  under  Professor  Dunstan  in  the  Research 
Laboratories  of  the  Imperial  Institute,  where  I  now  hold  the  Salters' 
Company's  Research  Fellowship. 

Wyndham  R.  Dunstan.  John  Castell-Evans. 

R.  Meldola.  Thomas  A.  Henry. 

Ernest  Goulding. 
Baxter,  John  George, 

"Court  Sole,"  Cliffe,  near  Rochester,  Kent. 
Analytical  Chemist.  Served  an  Apprenticeship  to  an  Analytical 
Chemist  in  business  in  Manchester.  Have  been  manager  of  Chemical 
Works  in  London.  Have  erected  and  managed  a  small  explosive 
works.  Have  been  for  2  years  Chemist  to  Cement  Works  and  for  the 
last  2  years  Manager  of  Nine  Elms  Cement,  Lime  and  Whiting  Works. 
Ifitvc!  boon  Member  of  Society  of  Chemical  Industry  for  many  years. 

n.  H.  Slater.  H.  Ellison,  jun. 

E.  J.  Read.  J.  Marsh. 

H'.  J.  Dibdin. 
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Belton,  Francis  George, 

16,  Clarkson  St.,  Sheffield. 
Student   of   Chemistry   and    Metallurgy.       For    4   years   assistant 
chemist  to  the  Frodingham  Iron  and  Steel  Co.,  at  present  student  of 
advanced  chemistry  at  University  College,  Sheffield. 

W.  Palmer  Wynne.  W.  E.  S.  Turner. 

A.  N.  Meldrum.  L.  T.  O'Shea. 

Thos.  Andrews. 


Brettell-Vaughan,  Edward  Shipley  Hewett  Edwards,  M.R.A.C, 
The  Cwm,  Aston-on-Clun,  Salop. 
Junior  partner   in  firm    of  Vicarey  &  Co.  (Consulting  Experts  of 
Storage  Batteries),  engaged    in    Research  Laboratory  on    Chemistry 
of  Fats,  Oils,  and  Greases.     Royal  Agricultural  College,  Cirencester, 
Honours  Degree  of  M.R.A.C.  and  holder  of  Certificates  of  Honour  and 
Merit  and  Prizeman  (by  examination).     Desirous  of   being  in  touch 
with  the  Society  for  purpose  of  consulting  library  and  gaining  the  last 
and  best  possible  works  and  literature  on  chemistry  in  general. 
Maurice  Blood.  R.  C.  Marchant. 

J.  H.  Davidson.  Edward  Kinch. 

F.  H.  Alcock. 


Clark,  Thomas  Walter  Firth, 

117,  Clerkenwell  Road,  E.C.,  London. 
Assistant  Chemist.     Twelve  years  in  the    Analytical   and    Manu- 
facturing Laboratories  of  Messrs.  Burgoyne,  Burbidges  &,  Co.    Formerly 
Student  at   Finsbury  Technical   College  and  East  London  Technical 
College. 

J.  T.  Hewitt.  R.  G.  Halstead. 

John  Castell-Evans.  K.  Meldola. 

Thos.  Farries.  Clarence  Smith. 

T.  Pitt. 


CoUes,  William  Morris,  jun., 

16,  Birchington  Road,  West  Hampstead,  N.W. 
Student.     Worked    in    the    Chemical    Laboratory   at   University 
College   for   5   yeais.      B.Sc.    (Lond.)    Internal.      2nd   Class    Hens. 
Chemistry. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

J.  Norm  iu  Collie.  Samuel  Smiles. 

A.  W.  Stewart. 
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Coupe,  Miles, 

46,  Millarbarn  Lane,  Waterfoot,  near  Manchester. 
Works  Chemist.  Student  of  Chemistry  and  Dyeing  for  10  years  in 
various  laboratories,  including  Bury  and  Rochdale  Technical  Schools, 
and  the  Manchester  School  of  Technology.  1st  Class  Honours 
Chemistry,  and  Holder  of  various  other  certificates  of  the  Board  of 
Education.  Silver  Medallist  in  Honours  \Yool  Dyeing,  1901,  in 
Honours  Silk  Dyeing,  1902,  and  in  Honours  Calico  Printing,  1903, 
under  the  City  and  Guilds ;  also  several  Honours  Certificates  (Coal- 
tar  Products,  (fee).     I  am  engaged  in  Research  Work. 

J.  C.  Cain.  William  Mai  shall. 

Jul.  HUbner.  L.  G.  lladcliffe. 

W.  J.  Pope.  Slanhy  J.  Peachy. 

Johu  Horsfall.  Jas.  Grant. 

Dodds,  Roger, 

Bigods  Hall,  Dunmow,  Essex, 
Science  Master.     Associate  in  Science  and  qualified  in  science  portion 
of  Examination  for  B.Sc.  degree   (University  of   Durham).     Several 
years'  experience  in  Technical  Chemistry,  in  Cement  Manufactory,  and 
in  Incandescent  Lamp  Factory. 

P.  Phillips  Bedson.  8.  Hoare  Collins. 

F.  C.  Garrett.  J.  T.  Dunn. 

James  Whittle. 
Dunstan,  Sydney, 

107,  Jesmond  Road,  Newcastle-on-Tyne. 
Head  Dispenser  and  Teacher  of  Pharmacy  to  the  Royal  Infirmary, 
Newcastle-on-Tyne.  Member  of  the  Pharmaceutical  Society.  Charge 
of  Laboratory,  the  London  Hospital,  E.  Assisted  Dr.  R.  Hutchison 
in  the  analysis  of  Patent  Medicines.  Conducted  all  the  experimental 
work  during  the  compilation  of  the  London  Hospital  Pharmacopoeia. 
My  studies  in  Analytical  Chemistry  were  directed  by  Professors  J.  N. 
Collie,  D.Sc,  F.R.S.,  and  A.  Lapworth,  D.Sc. 

H.  C.  T.  Gardner.  Hugh  Candy. 

Frederic  Jas.  M.  Page.  Geo.  F.  Merson. 

P.  Phillips  Bedson. 
Evans,  Bernard  Scott, 

Ferndalo,  81,  Babiugton  Road,  Streatham,  S.W. 
Analyst.      B.Sc.  Lend.     3i  years   assistant  to   Leo  Taylor,  Esq., 
K.I.C.,  PuJ)lic  Analyst  for  Hlickney.      4  years  assistant  to  Lawrence 
Mriant,  Escj.,  F.C.S. 

Lawrence  Briant.  John  T.  Norman. 

Arthur  J.  Starey.  Percy  Edgertou. 

Harold  W.  Harmau. 


Ferrier,  John  Greig, 

2,  Dalhousie  Place,  Arbroath,  N.B. 
Manufacturing  Chemist.  Pharmaceutical  Chemist.  Licentiate 
Pharmaceutical  Society  of  Ireland.  In  charge  of  Pharmaceutical 
Laboratory,  Abbeyhill  Chemical  Works,  Edinburgh.  Contributed 
"  The  Official  FormulsB  for  Magnesium,  Zinc  and  Lead  Carbonates  " 
{Ph.  J.,  pp.  586—587). 

W.  Watson  Will.  William  Dunran. 

H.  Lucas.  Leonard  Dobbin. 

F.  Filmer  De  ^lorgan.  J.  Gibson. 

David  J.  Williams.  John  Hunter. 

Findon,  Frank  Standish, 

41,  Great  Percy  Street,  Holford  Square,  W.C. 
Clerk    in   Holy   Orders.       B.Sc.    (St.    Andrews    University)   with 
distinction  in  Chemistry  ;  M.A.  (2nd  class  Honours  in  Mathematics 
and    Physics) ;    formerly   Science    Master,    Aberayron    Intermediate 
School, 

Thomas  Purdie.  G.  D.  Lander. 

Alex.  ISIcKenzie.  Alex  Fitrdlay. 

Percy  F.  Frankland. 

Finnemore,  Horace, 

21,  Linden  Mansions,  Highgate,  N. 
Pharmacist  and  Instructor  in  Pharmaceutical  Chemistry  and 
Pharmacy  at  Guy's  i-Iospital.  Associate  of  the  Institute  of  Chemistry. 
Joint  Author  with  Dr.  John  Wade  of  "Influence  of  Moist  Alcohol  and 
Ethyl  Chloride  on  the  Boiling  Point  of  Chloroform,"  I'rans.,  1904,  85, 
938—949. 

Author    of    "  Spurious   Virginian    Prime    Barks,"    Pharmaceutical 
Journal,  Mar.  12th,  1904. 

Late  Demonstrator  in  Chemistry  in  the  Pharmaceutical  Society's 
School. 

Thos.  Stevenson.  Arthur  Lapworth. 

John  Wade.  J.  Norman  Collie. 

W.  Palmer  Wynne. 

Glass,  Archibald  Melville, 

73,  Pvoderick  Road,  Hampstead,  N.W, 
Patent  Agent,   B.Sc.   London   (Honours  in   Physics).     Engaged   in 
technical  patent  work  lequiring  chemical  knowledge.     Was  technical 
adviser  for  2  years  to  a  company  manufacturing  secondary  batteries. 


Studied  chemistry  under  Professor  Meldola  at  the  P'insbury  Technical 
College,  and  Dr.  J.  E.  Mackenzie  at  Birkbeck  College. 

Alfred  F.  Joseph.  John  Castell- Evans. 

R.  Meldola.  F.  Henry  Streatfeild. 

John  E.  Mackenzie. 

Gorman,  Henry  Isaac, 

126,  Quay,  Waterford. 
Pharmaceutical    Chemist.      Formerly   a   student   under    Professor 
Tichborne  (F.I.C),  Dublin.     Desires  admission  to  the  Society  in  order 
to  keep  in  touch  with  recent  work  in  Chemistry. 

Harold  W.  Harrie.  Chas.  R,  C.  Tichborne. 

Ernest  J.  Parry.  Thomas  Tyrer. 

Henry  Boyers.  J.  11.  Cosie. 

Thomas  Morson. 

Green,  Ernest, 

113,  Hulton  Street,  Moss  Side,  Manchester. 
Science  Teacher.     Since   1890,  Organising  Science  Master  to  the 
Salford  School   Board,   who  wishes  to  obtain  the  literature  of    the 
Chemical  Society. 

W.  B.  Hards.  Wm.  Scholes. 

B.  Prentice.  Francis  Jones. 

E.  Clark.  James  Walker. 

J.  R.  Appleyai'd.  John  S.  Lumsden. 

Griffiths,  John, 

The  Hollies,  Upton  Park,  Chester. 
Teacher.      Graduate   in    Science,  University   of    Wales.      Science 
Master   at  The    College,  Cleobury  Mortimer.     Attended   Chemistry 
(Theory  and  Practical)  courses  at  University  College  of  North  Wales 
from  October,  1899,  until  June,  1903. 

James  J.  Dobbie.  Robt.  D.  Abel). 

Alexander  Luxuder.  W.  F.  Lowe. 

Allan  Baguley.  W.  F.  J.  Shepheard. 

John  Hair  stow. 

Grovea,  Samuel  Ernest, 

10,  Melrose  Avenue,  Monksoaton,  Northumberland. 

Works    Chemist.      Passed    the   advanced    examiuation    in    theor. 

chemistry  and  the  llonoui's  examination  in  practical  chemistry  of  the 

Board  of  Education    in    1901.     From     1901     to    1903    engaged    in 

analytical    and  research  work  in  the  Chemical   Laboratory,   King's 
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College,  London.     Since  iJecembei*,  1903,   as   Analyst  and   Assistant 
Manufacturing  Chemist  to  Messrs.  Holzapfels,  Newcastle-on-Tyne. 

John  M.  Thomson.  Patrick  H.  Kirkaldy. 

Herbert  Jackson.  A.  K.  Huntington. 

D.  Northall  Laurie. 

Hawthorne,  John, 

7,  Roseneath  Villas,  Military  Road,  Cork. 
Demonstrator,  Queen's  College,  Cork.  "On  Uiva  Latissima  and  its 
connection  with  Sewage  Pollution."  Letts  and  Hawthorne,  Proc.  R.S.E., 
1900.  "  Ueber  ein  viertes  Methylmorphimethin."  Knorr  and  Haw- 
thorne, Ikr.,  1902.  Junior  Fellow  in  Chemistry,  Royal  University  of 
Ireland. 

Augustus  E.  Dixon.  Edmund  Albert  Letts. 

W.  E.  Adeney.  J.  Norman  Collie. 

1 1  "ill ia m  Raniaay. 

Hetherington,  Arthur  Lonsdale, 

Government  Collegiate  School,  Rangoon. 
Principal  of  the  Government   College  School  at  Rangoon,  Burma. 
2nd  Class  in  the  Natural  Sciences  Tripos,  Cambridge,  in  June,  1903. 
Chemistry  Master  at  Highgate  School  since  October,  1903. 
R.  H.  Adie.  George  Dixon. 

S.  Ruhemann.  J/.  Kelway  Bmnher. 

Charles  T.  Heycock.  T.  D.  Wuod. 

Howgate,  James  Henry,  B.A.  (Lond), 
The  Avenue,  Bakewell,  Derbyshire. 
Science    Master,    Lady    Manners    School,     IJakewell.      Teacher   of 
Chemistry  with  management  of  Laboratories.    Fifteen  years'  experience. 
Desirous  of  having  the  Society's  Journals. 

C.  Jodrell  Mansford.  Frank  Dixon. 

Samuel  Fenton  Stell.  A.  L.  B.  Tindall. 

Harold  E.  Richardson. 
Kay,  Sydney  A., 

72,  Market  Street,  St.  Andrews. 
Lecturer  and  Demonstrator  in  Chemistry,  University  of  St.  Andrews. 
Studied  Chemistry  at  University  College,  Dundee,  under  Prof.  P.  F. 
Frankland,  F.R.S.,  and  Prof.  J.  Walker,  F.R.S.,  1893—97.  D.Sc. 
(St.  Andrews),  1902.  Held  "  1851  Exhibition  "  Scholarship  1897—99, 
one  year  at  Stockholm  under  Prof.  Arrhenius,  one  year  at  Leipzig 
under  Prof.  Ostwald.  Private  Assistant  to  Prof.  T.  Purdie,  F.R.S., 
St.  Andrews,  1899—1900.  University  Assistant  since  1900.  Published 
work  :    "  Equilibrium    between    Sulphuric    Acid    and    Sulphates    in 
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Aqueous  Solutiou "  {Proc.  R.  S.  Edin.).  With  Prof.  Walker,  "  On 
the  so-called  '  Hjpoiodite  of  Magnesium'"  {Proc.  R.  S.  Edin.),  and 
"Velocity  of  Urea  Formation  in  Aqueous  Alcohol"  [Trans.  Chem. 
Soc). 

Thomas  Purdie.  Alex.  Findlay. 

James  Walker.  Alex.  McKenzie. 

Percy  F.  Frankland.  Frank  W.  Young. 


Killby,  Leonard  Gibbs, 

10,  Aberdeen  Park,  Highbury,  London,  X. 
B.A.  (Oxon).   Scholar  of  New  College,  Oxford.    First  Class  Honours 
in  Chemistry — Honour  School  of  Natural  Science — June,  1904.     Now 
Demonstrator  in  the  Laboratoiy  at  Christ   Church,  Oxford,  and  en- 
gaged in  research  there. 

H.  Brereton  Baker.  W.  W.  Fisher. 

Alexander  Scott.  R.  C.  T.  Evans. 

Allan  F.  Walden.  Charles  E.  Cassal. 


Leek,  William  Henry, 

Elm  View,  Leigh,  Lancashire. 
Head  Master,  I^eigh  Grammar  School  since  1895.  (Graduate  B.A., 
Univ.  of  London,  1889.)  Teacher  of  Chemistry  for  South  Kensington 
Exams.  (Advanced  and  Honours).  Teacher  of  Chemistry  for  Lanes. 
County  Council  Science  Schools.  Intermediate  B.Sc.  Exam.,  London, 
1892.  Worked  for  two  years  in  the  intervals  of  school  duties  in  the 
Laboratory  of  the  Borough  Analyst  of  Bolton,  1897 — 1899.  Is 
anxious  to  keep  in  touch  with  the  results  of  modern  research.  For 
1^  years  worked  under  the  direction  of  Rev.  G.  C.  Chambres,  Head- 
master of  Wigan  Grammar  School. 

Walter  Ratcliffe.  G.  Crewe  Chambres. 

H.  Lloyd  Snape.  J.  Parry  Laws. 

W.  B.  Hards. 

Lewis,  Ernest  Isaac, 
Fel.>sted  School. 
Schoolmaster.      Chemistry    Master,    Felsted    School,    1903 — 1905. 
Chemistry  Master,  Oundle  School,   1905 —         .     1st  Class  Natural 
Hcieuces   Tripos,   Part  I.     B.A.,    1902,    Cambridge.     B.Sc,    London. 
Foj-nierly  Scholar  of  Gonville  and  Cains  Coll.,  Canib. 

K.  S,  Morrell.  U.O.  Jones. 

M.  M.  Puttison  Muir,  •       A.  E.  Hollars. 

H.  J.  H.  Fenton.  If.  /.  ,SW/. 
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Maguire,  Peter, 

Hamar  House,  Rochdale,  Lanes. 
Chemist  Colorist.  Studied  Chemistry  for  four  sessions  under  Mr. 
W.  Marshall,  F.I.C.,  F.C.S.,  at  the  Rochdale  Municipal  Technical 
Schools,  1895 — 1898.  Certificates,  South  Kensington  Organic  and 
Inorganic  Chemistry.  Medallist,  City  and  Guilds  London  Institute  in 
Cotton  Dyeing.  Late  Works  Manager,  Marland  Dyeing  Co.,  Heap 
Bridge,  Lanes.  At  present  as  Head-dyer  and  Chemist,  in  charge  of 
the  dyeing  and  bleaching  departments  of  Mr.  John  Wilkinson,  Park 
Mill,  Skipton,  Yorks. 

William  Marshall.  W.  H.  Pennington. 

James  H.  Kershaw.  Walter  J/.  Gardner. 

A.  G.  Green. 

Marie,  Ernest  Robert, 

135,  Le  Marchant  Road,  S.  John's,  Newfoundland. 
Science  Lecturer.     Assoc.  R.C.S.,  B.Sc.  Lond. 

William  A.  Tilden.  Chapman  Jones. 

M.  0.  Forster.  James  C.  Philip. 

George  T.  Holloway. 

Martin,  Francis  Grimsha'w, 

King  Henry  V^III.  School,  Coventry. 
Schoolmaster.     Science  Master  at  Tavistock  Grammar  School  from 
Sept.,  1896,  to  Xmas,  1899.     From  Jan.,  1900,   until  Xmas,   1904, 
Science   Master   at   Luctoa   School.     At  present  Science  Master  at 
King  Henry  VIII.  School,  Coventry. 

Frank  B.  Gatehouse.  W.  de  W.  Ahaey. 

G.  Percy  Bailey.  Thomas  Tickle. 

A.  Louis  Robinson.  Robert  Wright. 

Morris,  Edwin, 

12,  Dragon  View,  Harrogate. 
Lecturer    in    Chemistry   an!    Physics.     Associate   of    the    Royal 
College   of    Science    (Physics).      Associate   of   the  Royal   School   of 
Mines  (Metallurgy).     Lecturer  in  Chemistry  and  Physics,  Harrogate 
Technical  School. 

W.  Gowland.  G.  T.  Morgan. 

M.  0.  Forster.  W.  H.  Merrett. 

James  C.  Philip. 

Mortimer,  Alfred, 

Trinity  College,  Stratford-on-Avon. 
Science   Master.      (1)    B.A.    Oxford.      Final   Honours    School   of 
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Chemistry,  but  was  unable  to  be  placed  in  the  Honours  list,  havings 
owing  to  illness,  exceeded  the  time  limit,  (2)  A  little  research  work 
in  Organic  Chemistry  at  the  University  Laboratory,  Oxford,  under 
the  supervision  of  Mr.  J.  E.  Marsh. 

W.  W.  Fisher.  T.  V.  Barker. 

H.  L.  Bowman.  R.  de  J.  Fleming-Struthers. 

J.  E.  Marsh. 


O'Farrelly,  Alfons,  M.A., 
3,  Holies  St.,  Dublin. 
Lecturer  on  Organic  Chemistry,  Royal  College  of  Science,  Dublin. 
Junior  Fellow  of  the  R.U.I.  and  Examiner  in  Chemistry  to  th& 
Intermediate  Education  Board,  Studied  in  the  Universities  of 
Berlin,  Leipzig  and  Paris  with  Professors  van't  Hoff,  Ostwald  and 
Moissan,  Work  published  in  the  Annals  of  the  Prussian  Academy 
ar.d  in  the  Comptes  rendus. 

W.  N.  Hartley,  Edmund  Albert  Letts, 

"W.  E.  Adeney.  J.  Norman  Collie, 

William  Ramsay. 


Sarginson,  William, 

200,  Cauldon  Road,  Stoke-on-Trent. 
Science   Teacher   at    the    Municipal    Secondary    School,    Hanley, 
B.Sc.  (Vict.).     Student  in  the  Owens  College  for  3  years.     Teacher 
of   Chemistry    in    the    Higher    Grade    School,  Hanley.     Wishes    ta 
obtain  the  latest  chemical  literature. 

Harold  B.  Dixon,  William  A.  Bone, 

W.  H,  Perkin,  jr,  D,  L,  Chapman. 

Gr.  G,  Quinn, 


Shedden,  Frank, 

5,  Belvidere  Road,  ^\'al.sall. 
B.Sc.  London,  F.I.C,  Science  Master,  The  Grammar  School, 
Newchurch,  near  Manchester.  Joint  author  of  papers  which  appeared 
iu  the  Society's  Trans.,  1902  and  1903,  Abstractor  to  Jour.  Soc. 
Chem.  Industry  and  Science  Abstracts.  Student  at  Mason  College, 
Birmingham.  Research  Chemist  four  years  Wellcome  Chemical 
Re.soarch  Laboratoricn,  Loudon, 

Percy  F,  Frankland.  Frederick  B,  Power. 

Alex.  McKenzie.  H,  A.  D.  Jowott. 

T.  Slater  Price.  Frederic  H.  Lees. 
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Shepherd,  Charles  Stuart, 

Worth  Matra\er.s  Vicavsige,  Wareham,  Dorset. 
Clerk  in  Holy  Orders.  A  Student  at  "The  Bristol  Laboratory  at 
the  Bristol  Trade  and  Mining  School  "  (The  Precursor  of  the  present 
"  Merchant  Venturers'  Technical  College  "),  under  the  late  Mr.  Thomas 
Coomber,  F.C.S.,  and  Professor  Munro,  D.Sc,  F.C.S.  After,  passing 
the  Examination  of  the  Science  and  Art  Department  in  Chemistry, 
Magnetism,  etc.,  and  attending  the  Lectures  in  Chemistry  at  King's 
College,  London  :  held  the  position  of  Analytical  Chemist  at  the 
Works  of  Messrs,  Thomas  Farmer  i*L'  Co.,  London,  Chemical  Manure 
Manufacturers.  Has  since  lectured  on  Scientific  subjects  under  the 
Dorset  County  Council  Technical  Instruction  Committee. 

H.  H.  B.  Shepherd.  Erne.st  H.  Cook. 

John  M.  H.  Munro.  Bernard  Dyer. 

Alan  McMulieu.  A*.  J.  Friawell. 

A'dward  Kincli. 

Speight,  William  Ewart, 

Corporation  Sewage  Works,  Deiglitoii,  Huddersfield. 
Chemist  and  Manager  of  Sewage  Works.     For  three  years  Student 
in    Chemical    Dept.,    Yorks    College,    Leeds.      5i    years    Chemical 
Assistant,  West  Riding  of  Yorks.  Rivers  Board.     Recently  appointed 
Chemist  at  Huddersfield  Corporation  Sewage  Works. 

Arthur  Smithells.  H.  T.  Calvert. 

J.  B.  Cohen.  W.  Lowson. 

C.  E.  Whiteley. 

Stennitt,  Sydney  Dockeray, 

16,  Richmond  Terrace,  Whitchurch,  Salop. 
Science    Master.     Grammar    School,    Whitchurch.      B.Sc.   (Vict.) 
Honours  School  of  Chemistry.    Isb  Class  1901.   M.Sc.  1904,    Assistant 
Science   Master  at  Newcastle,   Staffs.,   1902,    1903,    1904,     Science 
Master  at  Whitchurch  since  September,  1904. 

Harold  B.  Dixon.  \Vm.  A.  Bone. 

W.  H.  Perkin,  jun.  D.  L.  Chapman, 

Alfred  Holt,  jun. 

Stevens,  Edmund  Henry, 

Haw  House,  Rothbury,  Northumberland, 
Schoolmaster.     Lecturer  in  Chemistry  at  Sharp's  School,  Rothbury, 
G.  Senior.  D.  T.  Richards, 

Wm.  A.  Knight.  T.  W.  Berry. 

W,  B.  Hards.  Jus.  If.  Haynes. 
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Stevens,  Harold  Blythen, 
225,  Oxford  St.,  W. 
Pharmaceutical  Chemist.  At  present  ia  charge  of  Messrs.  John 
Bell  and  Co.'s  manufacturing  laboratory.  Some  time  student  at 
Nottingham  University  College  (1896-99).  Silver  medallist  in 
Chemistry,  Dr.  Mater's  School  of  Pharmacy.  Joint  author  of  two 
papers  : — (1)  Determination  of  Iron  in  Iron  Pills.  (2)  Examination 
of  Compound  Tincture  of  Cardamoms.  Now  reading  for  London 
University  degree.     (Matriculated  Jan.,  1905). 

F.  Stanley  Kipping.  R,  M.  Caven. 

Frank  Clowes.  Walter  Hills. 

J.  J.  Sudborough.  W.  Palnier  ]Vi/nne. 


Swann,  Robert  Reed, 

The  Agricultural  College,  Aspatria,  Cumberland. 
Lecturer  in  Agricultural  and  General  Chemistry  at  above  College 
as   above   designated.    B.Sc.     (Dunelm),    and   formerly   assistant    in 
Agricultural  Chemistry  at  Armstrong  College,  Newcastle-on-Tyne. 
S.  Hoare  Collins.  P.  Phillips  Bedson. 

F.  C.  Garrett.  /'.  0.  Solomon. 

./.  T.  Dunn. 


Taylor,  John  William, 

University  College,  Reading. 
Analytical  Assistant  in  the  Agricultural  Department,  University 
College,  Reading.  Studied  Chemistry  and  other  Sciences,  1900 — 1903, 
and  was  student  demonstrator  in  Chemistry,  1902 — 3.  Have  worked 
for  3  years  at  soil  analysis  under  Dr.  Luxmoore,  and  am  at  present 
studying  for  the  London  B.Sc.  degree. 

John  Percival.  C.  M.  Luxmoore. 

E.  K.  Hanson.  J.  W.  DoJgson. 

T.  B.  Wood.  C.  W.  Walker-Tisdale. 

Julien  Drugman. 


Thomas,  George  Devenish, 

H,  Hubert  Ten*ace,  Dover. 
Scionco  Master,  Municipal  Art,  Science,  and  Technical  Schools, 
JJover.  Four  years'  oxporionce  as  Senior  Science  Master,  Dover 
Municipal  Schooln,  1901 — 1005.  Five  years'  experience  as  Senior 
Sciences  Master,  Hath  Teahnical  Schools,  1896 — 1901.  Four  years 
Demonstrator  in  Citouistry  and  Biology,  Merchant  Vunturerti'  Tech. 


147 

Ooll.,  Bristol,   1892—1896.     B.Sc.  (Chemistry,  Physics,  and  Botany) 
London. 

J.  Wertheimer.  James  Leicester. 

G.  P.  Darnell-Smith,  W.  H.  Pendlebury. 

Ernest  H.  Cook. 


Titherley,  Arthur  Walsh, 

Southcot,  Moreton,  near  Birkenhead. 
Assistant  Lecturer  and  Demonstrator,  University  of  Liverpool. 
D.Sc.  (Victoria) ;  D.Sc.  (Liverpool)  ;  Ph.D.  (Heidelberg).  Author  of 
papers  (1894 — 1904)  in  the  Journal  of  the  Chemical  Society  on 
Metallic  Amides,  Organic  Substitution  Derivatives  of  Sodamide : 
their  uses  in  Synthesis  ;  the  Acylation  of  Amides ;  Furfurol  Deriva- 
tives, (tc. ;  and  in  the  Anmden  on  Derivatives  of  Glutaric  Acid. 
J.  Campbell  Brown.  J.  Norman  Collie. 

W.  CoUingwood  Williams.  William  Ramsay. 

F.  G.  Donnan. 

Wall,  Francis  Henry, 

14,  Hardman  Street,  Liverpool. 
Chemist  and  Druggist.  Senior  Assistant,  c, o  Messrs.  Symes  ife  Co., 
Ltd.,  Manufacturing  Chemists,  Liverpool.  Qualified  Chemist, 
"  Minor "  Pharm.  Society  of  Gt.  Britain,  Apothecaries'  Hall, 
Blackfriars,  London.  Late  Day  Student,  "Inorganic  Chemistry," 
Bridguorth  Grammar  School.  Late  Day  Student,  "  Organic  and 
Inorganic,"  Westminster  College,  London.  Late  Evening  Student, 
"  Organic  Chemistry,"  Polytechnic  Institute,  London.  Evening 
Student,   '*  Metallurgy,"   University  of  Liverpool. 

Albert  E.  Bell.  J.  Campbell  Brown. 

Saml.  Banner.  W.  CoUingwood  Williams. 

James  Smith.  Prosper  II.  Marsdea. 


The   following    Certificates    were    authorised    for    presentation   to 
Ballot  by  the  Council  under  Bye-Law  I  (3)  : 

Gillies,  Albert, 

Government  Laboratories,  Johannesburg,  S.A. 
Assistant  Analyst  and  Assayer,  Govt.  Laboratories,  Johannesburg. 
Four  years'   Chemical    Training   with  W.   A.   Dixon,  F.I.C.,  Sydney, 
N.  S.   Wales.     Certificate   from  Sydney  Technical  College  for  Theo- 
retical Chemistry.     14  months  in  present  position  in  South  Africa. 
Walter  C.  C.  Pakes.  W.  H.  Jollyman. 
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Maughan,  Reginald  Bruce, 

Box  46,  Bundabex'g,  Queensland,  Australia. 
Manager  of  the  Buadaberg  Co-operative  Dairy  Co.,  Ltd.  Attended 
the  Hawkesbury  Agricultural  College,  Richmond,  N.  S.  Wales,  for  16 
months  as  Outdoor  Dairy  Student,  then  joined  the  N.S.W,  Fresh 
Food  and  Ice  Co.,  Ltd.,  Sydney  ;  was  with  the  firm  for  5|  years, 
the  last  4  years  or  so  was  Analyst  to  the  Coy.,  having  3  or  more 
students  as  assistants.  While  with  the  Coy.,  attended  Dairy  Chemistry 
Classes  at  the  Technical  College  for  six  months.  Have  been  in  my 
present  position  for  over  four  years. 

G.  S.  Thomson.  John  Joseph  Eastick. 

H.  W.  Potts.  J.  C.  Brunnich. 

Spencer,  Arthur  Gordon, 

P.O.  Box  554,  Montreal,  Can. 
Analytical  Chemise.  Some  Compounds  of  Aluminium  Chloride  with 
Organic  Substances,  Walker  and  Spencer,  2'rans.  Cheiu.  Soc.  1904, 
Vol.  85,  pp.  1106-1110.  B.Sc.  1904.  McGill  University,  Montreal. 
Meu).  Soc.  Chem.  Ind.  Two  years  as  a  steel  works  chemist,  also 
Chief  Chemist  Dominion  Coal  Co.,  Glace  Bay,  N.A.  Ctiief  Assistant 
to  City  Analyst  of  Montreal  at  present  time. 

J.  Wallace  Walker.  B.  J.  Harrington. 
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Thursday,  May  4th,  1905.    Professor  R.  Meldola,  F.R.S.,  President, 

in  the  Chair. 

Mr.  J.  W,  Wilkinson  was  formally  admitted  a  Fellow  of  the  Society. 

A  certificate  was  read   for  the   first  time  in  favour   of    Mr.  Eric 
William  Campbell,  97,  Eaton  Square,  S.W. 

A  Ballot  for  the  election  of  Fellows  was   held,  and   the  following 
were  subsequently  declared  duly  elect e J  : 

Leonard  Gibbs  Killby,  D.A. 
William  Henry  Leek,  B.A. 
Ernest  Isaac  Lewis.  15. A.,  B.So. 


Arthur  Amos,  B.A. 

Albert  Edward  Andrews. 

John  George  Baxter. 

Francis  George  Belton. 

Edward   Shipley   Hewett    Edwards 

Brettell-Vaughan. 
Thomas  Walter  Firth  Clark, 
William  Morris  CoUes,  jun.,  B.Sc. 
Miles  Coup 
Roger  Dodds. 
Sydney  Dunstan. 
Bernard  Scott  Evans,  B.Sc. 
Joliu  Greig  Ftrrier. 
Frank Standish  Findon,  M.A  ,  B.Sc. 
Horace  Finnemore. 
Albert  Gillies. 

Archibald  Melville  Glass,  B.Sc. 
Henry  Isaac  Gorman. 
Ernest  Green. 
John  Gritliths,  B.Sc. 
Samuel  Ernest  Groves, 
John  Hawthorne. 

Arthur  Lonsdale  Hetherington,  B.  A . 
Jamea  Henrj^  Howgate,  B.A. 
Sydney  A.  Kay,  D.Se. 


Peter  Maguire. 
Ernest  Kobert  Marie,  B.Sc. 
Francis  Grimshaw  Martin. 
Keginald  Bruce  Maughaii. 
Edwin  Morris. 
Allied  Mortimer,  B.A. 
Alfons  O'Farrelly,  M.A. 
William  Sargiuson,  B.Sc. 
Frank  Sheddeii,  B.Sc. 
Charles  Stuart  Shepherd. 
William  Ewart  Speight. 
Arthur  Gordon  Spencer,  B.Sc. 
Sydney  Dockeray  Stennitt,  M.S. 
Edmund  Henry  Stevens. 
Harold  Blythen  Stevens. 
Robert  Reed  Swann,  B.Sc. 
John  William  Taylor. 
George  Deveuish  Thomas,  B.Sc. 
Arthur    Walsh     Titherley,    D.Sc. 

Ph.D. 
Francis  Henry  Wall. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*76.  "  Notes  on  sodium  alum."     By  John  Mello  Wadmore. 

The  following  experiment  was  made  with  the  object  of  gaining  infor- 
mation with  regard  to  sodium  alum,  the  existence  of  which  was  affirmed 
by  Zellner,  in  1816,  and  subsequently  by  Auge  {Compt.  rend.,  1890, 110, 
1139),  but  denied  by  Ostwald  (Principles  of  Inorganic  Chemistry, 
English  edition,  1902,  p.  556). 

By  mixing,  in  solution,  quantities  of  sodium  and  aluminium  sul- 
phates in  the  proportion  of  their  respective  formula  weights,  a  sub- 
stance was  obtained,  crystallising  in  octahedra  and  having  the  appear- 
ance of  an  alum ;  moreover,  the  analytical  data  agreed  closely  with 
the  numbers  calculated  for  sodium  alum,  Na2S04,Al2(S04)3,24H20. 

The  solubility  of  the  compound  was  determined  at  various  tempera- 
tures and  found  to  be  considerable.  Thus,  1  gram  of  water  at  10"6° 
dissolves  1*0711  grams  of  the  crystalline  salt. 

Attention  is  drawn  to  the  fact  that  a  hot  concentrated  solution,  on 
cooling,  deposits  a  pasty  or  oily  substance  which  is  slowly  transformed 
into  crystalline  sodium  alum.  This  paste  may  possibly  be  a  homo- 
geneous mixture  of  anhydrous,  or  partly  hydrated,  alum  and  water. 

Finally,  it  is  shown  that,  whilst  sodium  alum  does  not  effloresce  ap- 
preciably under  ordinary  conditions,  it  rapidly  parts  with  about  half 
its  water  of  crystallisation  at  50°,  but  a  higher  temperature  is  needed 
to  dehydrate  it  completely. 

Discussion. 

Dr.  Morgan  said  that  the  author's  results  seemed  to  agree  very 
closely  with  those  already  set  forth  in  a  recent  patent  (G.  Dumont> 
D.R.-P.  141670,  Abstr.,  1903,  ii,  547),  both  observers  having  noticed 
the  formation  of  the  intermediate  amorphous  substance  followed  by 
that  of  a  crystalline,  non-efflorescent  alum. 

Ilecently,  in  a  preparation  of  /;-benzoquinone,  wlieu  a  fairly  concen. 
trated  solution  of  sodium  dichromate  was  employed,  he  had  noticed 
the  production  of  large,  well-defined  crystals  of  sodium  chrome  alum, 
and  he  asked  whether  the  autlior  had  made  any  experiments  on  the 
formation  of  this  double  salt. 

Mr.  Waijmohe,  in  reply  to  a  remark  by  Dr.  Harden,  said  that  there 
were  several  objections  to  the  view  that  the  paste  might  consist  of 
anhydrous  sodium  sulphate,  but  admitted  that  the  point  required 
furtlicr  investigation. 

As  to  the  possible  existence  of  sodium  chrome  alum,  he  had  ah'oady 
made  Honio  experiments  in  this  direction,  and  hoped  shortly  to  be  able 
to  furnJHh  deiinite  information. 
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*77.  "Camphoryl-i/'-semicarbazide."    By  Martin  Onslow  Forster  and 
Hans  Eduard  Fierz. 

*  CH*N(NH  ) 

Camphoryl-ij/seinicarbazide,  CgHj^*^  I  ^^]>C0,   obtained   by 

reducing  camphorylnitroso-i/r-carbamide  with  zinc  dust  in  dilute  acetic 
acid,  dissolves  readily  in  water  and  crystallises  from  chloroform  in 
minute,  white  needles  melting  at  193°;  it  has  [ajo  8-6°,  and  forms  a 
definite  nitrate,  cuprinitrate,  and  anhydride. 

Condensation  with  certain  aldehydes  and  ketones  takes  place  very 
readily,  and  many  of  the  products  liave  high  specific  rotatory  power  ; 
the  following  cases  are  typical : 


iJ/-Seinicarbazone. 

M.  1,. 

SolvL-ut. 

[a].. 

[M].. 

?«-NitrobenzaldeliydL' . 

Acetone  

Camphorquinone    

Benziildoliyde 

218° 

217 

234 

223 

222 

219 

197 

Acetic  acid 
Olilorolbini 

Ether 
Acetone 

-,  s4  - 
-188 
-314 
+  421 
+  502 
+  605 
-1051 

301' 
498 
1172 
1318 

1522 

Cinnamaldehyde    

2051 
3310 

The  camphoryl-i/'-semicarbazones  are  characterised  by  the  tenacity 
with  which  they  retain  solvent  of  crystallisation ;  this  property 
accounts  for  the  profound  influence  on  specific  rotatory  power  exerted 
by  various  media.  The  cinnamylideue  derivative,  for  example,  has  the 
following  values  in  the  solvents  mentioned  : 


Solvent. 

[«].. 

Solvent. 

[«].. 

Kther  

+  605* 
527             ! 
451 
438 

331              1 

Nitroniethaue  

+  307' 

162 

107 

96 

-54 

Chloroform 

Acetone 

Phenetole   

Alcohol 

Bromobenzene    

Acetic  acid    

Carbon  disulphide 

IVridiue    

Similarly,  the  benzoquinone  derivative  has  [ajo 
form  and  [a]u   -  545°  in  alcohol. 


1067''  in  ehloro- 


DlSCUSSION. 

Mr.  W.  Robertson  pointed  out  that  the  influence  of  the  unsaturated 
linking  on  the  rotation  of  optically  active  compounds  was  apt  to  be 
misinterpi-eted.  The  increase  due  to  such  a  linking  depends  also  on 
the  position  of  the  ethylenic  bond  ;  for  example,  Rupe  has  shown  that 
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menthyl  caproate  aud  menthyl  hydi'osorbate  have  almost  identical 
specific  rotatory  power,  although  one  is  saturated  and  the  other 
unsaturated.  On  the  other  hand,  if  the  linking  is  dose  to  the 
asymmetric  complex,  or  to  a  phenyl  group,  the  change  in  rotation  is 
very  marked. 

The  President  asked  whether  the  compounds  referred  to  by  Dr. 
Forster  as  retaining  their  solvent  of  crystallisation  with  such  obstinacy 
could  be  made  to  part  with  this  attached  solvent  by  heating,  or 
whether  they  decomposed  under  this  treatment.  He  congratulated 
the  authors  on  having  made  what  promised  to  be  a  most  valuable 
addition  to  the  agents  available  for  the  resolution  of  racemic  neutral 
compounds  such  as  aldehydes  and  ketones.  The  possible  resolution  of 
camphoryl  -i}/-  semicarbazide  itself,  referred  to  by  Dr.  Forster,  had 
occurred  to  him  also  during  the  reading  of  the  paper,  and  he  suggested 
that  some  naturally  occurring  unsaturated  open  chain  aldehyde 
possessed  of  optical  activity,  such  as  citronellal,  might  be  found  to 
answer  the  authors'  requirements. 

In  reply  to  the  President,  Dr.  Forstek  mentioned  that  the  solvent  of 
crystallisation  is  usually  removed  on  prolonged  exposure  to  a  tempera- 
ture approaching  100°  without  alteration  on  the  part  of  the  substances  ; 
attempts  would  be  made  to  resolve  the  jose?tcZo-semicarbazide  on  the 
lines  suggested.  He  agreed  with  Mr.  Robertson  that  the  position  of 
the  unsaturated  linking  has  influence  on  the  rotation,  but  the  series 
under  consideration  does  not  illustrate  this  point  so  clearly  as 
Rupe's. 

*78.  "  Some  derivatives  of  anhydracetonebenzil." 
By  Francis  Robert  Japp  and  Joseph  Knox. 

The  condensation  of  benzil  with  unsaturated  ketones  has  not 
hitherto  been  studied.  The  authors  find  that  benzil  interacts  with 
methyl  ?«obutenyl  ketone,  CH3*C0'CH;C(CH.,)2.  under  the  influence 
of  potassium   hydroxide   to  yield    P-i^opropylideneanlD/dmcetoiiebenzilf 

I  >C0  ,  slender,  yellow  needles  (m.  p,  205-5^'). 

C,H,.C(0H)-C4C(CH3)2 

With  the  corresponding  saturated  ketone,  methyl  isobutyl  ketone^ 
on  the  other  hand,  benzil   condenses  to  form  a  mixture  of  a-\soj)roj)i/l- 

C!«H,-C:==  Cv-CH(CH,)., 
(inhi/dracelonehenzil,  \  ^CO  ,  six-sided  prisms  or 

c;h,,-c(ou)-cw/ 

slender    needles    (lu.    p.     142"),    and    piao]r)'oj)>/lan/ii/dracetwiebenzily 
I  yCO  ,  flat  needles  (m.  p.  161-5"). 
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*79.  "The   dihydrocyanides   of  benzil   and  phenanthraquinone. 
Second  notice.'     By  Francis  Robert  Japp  and  Joseph  Knox. 

The  authors  find  that  when  benzildihydrocyanide  is  treated  with 
cold  concentrate<l  sulphuric  acid,  it  yields  diphenyUicetamule, 
(CeH5)2CH-CO-NH2  (m.  p.  167-5— 168°). 

Japp  and  Miller  {Tram.,  1887,  51,  33)  obtained,  by  the  action  of 
fuming  hydrochloric  acid  on  acicular  phenanthraquinonedihydrocyanide, 
two  compounds,  Cj^H.^ON  (m.  p.  241°)  and  CJ.H11O2N  (m.  p.  183°). 
The  present  authors,  from  a  study  of  the  reactions  of  these  compounds, 
assign  to  them  the  following  constitutions  : 

I "    ■'ill                  and              I ''    *  r        '1 
C,H,-C-NH  C^H^-CH NH 

Pheiiauthranil  (m.  p.  241").         llydroxydihydrophenanthrauil  (m,  p.  183'). 

Both  compounds  are  capable  of  interacting  also  in  the  tautomeric 
form,  and  it  is  at  present  impossible  to  say  whether  the  free  sub- 
stances are  lactams,  as  here  represented,  or  the  corresponding  lactims. 


*80.    "  A  condensation  product  of  mandelonitrile.  " 
By  Francis  Robert  Japp  and  Joseph  Knox. 

By  saturating  a  solution  of  mandelonitrile  in  absolute  ether  with 
hydrogen  chloride,  Minovici  {Ber.,  1899,  32,  2206)  obtained  a  com- 
pound, CjgHjgONo,  for  which  he  gives  the  melting  point  200 — 203°. 

The  authors  show  that  this  compound  is  identical  with  a  substance 

melting  at  196 — 11)7°  previously  obtained  by  Japp  and  Miller  {Tram., 

1887,  51,  29)  by  the  action  of  hydrogen  chloride  on  a  solution  of 

benzil  in  alcoholic  hydrocyanic  acid.     They  confirm  the  melting  point 

given  by  Japp  and  Miller  and  regard  the  compound  as  ^-keto-l  :6-(U- 

N 

/% 
HC      C*C  H 

pheni/l-d:i-(Wa/dro-l-A-diaz:ine,^^^    N       X^^    ^  ■       By    distillation 

\/ 
NH 

N 

/\ 

with  zinc  dust,  it  yields  2  :5-dipfieu)/l-l  A-diazine,  ^,  „    U      X     "    * 

CgHsC      CH 

\^ 

N 

(m.   p.    194     195^),  whilst  by  heating   with  hydriodic  acid  and  red 
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phosphorus   it    is    reduced    to    2 -.d-diphenyl-S -.i-dihydro-l -A-diaKinef 
N 
/% 
C..H^§      ^5^Mrn.p.lG2_16n 

NH 


*81.  "Action  of  hydrazine  on  unsaturated  y  diketones." 
By  Francis  Robert  Japp  and  James  "Wood. 

C.  Paal  and  Heinrich  Schulze  {£er.,  1900,  33,  3796)  have 
shown  that  the  cis-  and  trans-iorms  of  s-dibenzoylethylene, 
CgHj'CO'CHICH'CO'CgHj,  may  be  readily  distinguished  from  one 
another  by  the  greater  ease  with  which  the  cis-form  interacts  with 
hydrazine  to  form  a  1  :  2-diazine. 

The  present  authors  have  employed  this  reaction  to  ascertain  the 
configurations  of  some  analogous  unsaturated  y-diketones  :  a;8-di- 
benzoylstyrene,  dibenzoylstilbene,  and  a-benzoyl-/3-trimethacetyl- 
styrene.  One  result  has  been  to  confirm  the  configurations  assigned 
to  the  different  modifications  of  the  two  former  compounds  by  Japp 
and  Klingemann  (Trans.,  1890,  57,  667),  namely  : 

c^s-Form.  ^ra?is-Form. 

a/3-Dibenzoylstyrene  m.  p.  129°  m.  p.  197—198° 

Dibenzoylstilbene    m.  p.  220"  m.  p.  232° 

The  traits-torvas  do  not  interact  with  hydrazine. 
The  only  known  form  of  a-benzoyl-/8-trimethacetylstyrene  (m.  p. 
1 15°)  has  the  cis-configuration. 

82.  "The  synthesis  of  substances  allied  to  adrenaline." 
By  Henry  Drysdale  Dakin. 

An  account  has  recently  appeiu'ed  ot  tlie  production  of  some  coni- 
Ijounds  allied  to  adrenaline  (D.R.-P.  157300  ;  Chem.  Centr.,  1905,  i,  315), 
which  have  also  been  independently  prepared  by  the  author  (Proc. 
Physiol.  6'oc.,  1905). 

Mothylaminoacetyl  catechol,  C„H8(0H)j-00-CHj'NH-CH,„  which  is 
obtained  by  the  action  of  mothylamine  on  chloroacetylcatechol  (Stolz, 
/ler.,  1904,  37,  4149),  is  crystalline  and  molts  at  232  ;  it  forms 
soluble  crystalline  salts  which  are  jKirfoctly  stable.  The  solution  of  the 
HiiltH  are  very  faintly  acid  and  the  base  is  precipitated  by  sodium 
acetate.  Tlio  base  forms  finely  crystalline  derivatives  with  phenyl- 
hydrazine  acetate  and  with  sodium  hydrogen  sulphite. 
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Natural  adrenaline  is  generally  assumed  to  be  a  secondary  alcohol, 
whilst  the  above  synthetical  base  is  to  be  regarded  as  the  correspond- 
ing ketone.  On  electrolytic  reduction  of  the  ketone  or  its  bisulphite 
compound,  a  base  is  obtained  which  is  probably  not  identical  with 
racemic  adrenaline.  This  product  forms  deliquescent  crystalliiae  salts 
(for  example,  the  hydrochloride  and  oxalate),  the  solutions  of  which  are 
practically  neutral.  The  free  base  is  not  precipitated  from  a  solution 
of  its  salts  by  sodium  acetate.  The  hydrochloride  gives  a  precipitate 
with  potassium  ferrocyanide  on  boiling  and  shows  the  usual  colour 
reactions  of  catechol  derivatives  ;  it  is  unstable  in  hot  aqueous  solution, 
and  is  very  readily  decomposed  by  alkali  even  in  the  cold  with  evolution 
of  methylamine.  It  has  some  physiological  properties  which  are  closely 
allied  to  those  of  adrenaline. 

On  addition  of  ammonia  in  slight  excess  to  sglutions  of  the  salts,  the 
free  base  is  precipitated  as  a  white,  amorphous  precipitate  which  is 
very  sparingly  soluble  in  most  neutral  solvents.  The  base  may  be  kept 
for  some  little  time  suspended  in  water,  but  it  is  extremely  unstable' 
when  dry,  passing  rapidly  into  a  brown,  insoluble  substance  with  much 
less  pronounced  basic  properties.  This  change  may  be  analogous  to 
that  observed  in  the  case  of  w-aminoacetophenone.  Owing  to  exjieri- 
mental  difficulties,  satisfactory  analytical  data  and  molecular  weight 
determinations  have  not  yet  been  obtained. 

The  preparation  cf  a  base  which  is  probibly  identical  with  the  sub- 
stance just  described  is  given  in  the  above-mentioned  German  patent ; 
this  product  is  obtained  by  acting  ou  methylaminoacetylcatechol  sulphate 
with  aluminium  shavings  in  the  presence  of  mercuric  sulphate,  and  it 
is  assumed  to  have  the  following  constitution  : 

HO 
H0<^     '^•CH(0H)-CH^-NH-CH3. 

If  this  is  cerrect,  the  formula  for  natural  adrenaline  will  require 
modification,  but  the  author  is  of  opinion  that  the  available  evidence 
is  insufficient  to  determine  whether  the  synthetical  Ijase  is  a  secondary 
alcohol  or  whether  it  possesses  another  of  several  possible  alternative 
structures. 

Homologous  bases  of  similar  chemical  and  physiological  properties 
have  been  obtained  by  the  electrolytic  reduction  of  ketonic  bases 
obtained  by  the  action  of  various  amines  on  chloroacetylcatechol. 
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83.  "Methylation  of  ;>aminobenzoic  acid  by  means  of  methyl 
sulphate.     Preliminary  Note."    By  John  Johnston. 

By  means  of  methyl  sulphate,  a  pi*actically  quantitative  yield  of 
jo-methylaminobenzoic  acid  may  be  obtained  from  ^;-aminobenzoic  acid 
in  presence  of  water.  This  compound  is  identical  with  that  obtained 
by  the  action  of  methyl  iodide  on  jtj-aminobenzoic  acid,  and  melts  at 
144 — 145^.  The  melting  point  of  the  acid  prepared  by  Houben 
{Ber.,  1904,  37,  3978)  is  given  as  228—229°,  and  the  melting  point 
of  the  acid  prepared  by  Jaffe  (Ber.,  1905,  38,  1208)  is  given  as 
156 — 156°.  Methyl  ^>methylaminobenzoate  was  prepared  and  melts 
at  75—76°. 

^-Dimethylaminobenzoic  acid  was  prepared  by  the  further  action 
of  methyl  sulphate  on  the  raonomethyl  derivative;  it  melts  at 
235 — 236°  and  is  identical  with  the  product  prepared  by  Michler 
(Ber.,  1876,  9,  401). 

The  process  of  methylation  cannot  be  carried  further  by  means  of 
methyl  sulphate  in  aqueous  solution,  the  best  method  for  the  prepara- 
tion of  the  trimethyl  derivative  being  that  described  by  Michael  and 
Wing  {Amer.  Chem.  J.,  1887,  7,  195). 

84.  "The  atomic  weight  of  nitrogen.     Preliminary  notice." 
By  Robert  Whytlaw  Gray. 

Many  workers  have  pointed  out  that  the  atomic  weight  of  nitrogen 
deduced  })y  means  of  Avogadro's  law  from  the  relative  densities  of  the 
pure  gas  and  oxygen  lies  very  near  to  the  number  14*000  (Leduc,  Ann. 
Chim.  rhya.,  1898,  [vii],  15,  5). 

When  the  two  gases  are  compai'ed  under  conditions  in  which  this 
Jaw  may  be  considered  to  be  strictly  coiTect,  the  maximum  value  ob- 
tained lies  below  14010  (Guye,  Compt.  rend.,  1904,  138;  1213; 
Rayleigh,  Phil  Tram.,  1905,  A  204,  351). 

The  value  13-990  derived  in  a  similar  manner  from  nitrous  oxide  is 
also  very  close  to  these  (Guye  and  PinLza,  Compt.  rend.,  1904,  139, 
677). 

The  researches  of  Stas,  however,  lead  to  a  totally  different  number, 
namely,  1 4*055,  and  the  two  sets  of  oxporimoutal  results,  if  accepted, 
lead  to  the  conclusion  that  either  (1)  the  law  of  Avogadro  is  not  true 
for  gasoH  containing  nitrogen,  or  (2)  the  relative  weight  of  the  atoms 
of  nitrogen  and  oxygon  is  not  a  constant. 

To  throw  light  on  this  j)oint,  a  careful  study  lias  boon  made  of  nitric 
oxide  and  the  atomic  weight  of  nitrogen  has  been  deduced  :  (1)  from 
the  relative  densities  and  compressibilities  of  nitric  oxide  and  oxygen, 
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(2)  from  the  decomposition  of  nitric  oxide  by  means  of  finely  divided 
nickel. 

In  an  earlier  notice  {Proc,  1903,  19,  66)  the  weight  of  a  litre  of 
nitric  oxide  was  stated  to  be  1-3402  grams  under  normal  conditions 
(lat.  Paris).  Since  then,  a  much  more  elaborate  purification  of  the 
condensed  gas  has  been  carried  out  in  order  to  free  it  absolutely  from 
the  last  trace  of  nitrogen,  and  the  mean  of  10  new  experiments  gave 
1-3406  grams  for  the  weight  of  a  litre  at  0°  and  760  mm.  (lat.  Paris). 

On  correction  by  means  of  Uerthelot's  formula,  30  005  was  obtained 
for  the  molecular  weight  of  the  gas,  and  hence  the  value  14005  for  the 
atomic  weight  of  nitrogen. 

The  accurate  analysis  of  nitric  oxide  proved  a  matter  of  difficulty  ; 
iron  wire  absorbed  only  slowly  all  the  oxygen  and  yielded  traces  of  a 
gas  condensable  in  liquid  air  which  was  probably  cyanogen.  With 
copper,  the  reaction  was  incomplete.  Finally,  it  was  found  that  the 
decomposition  by  means  of  finely  divided  nickel,  discovered  by  Sivbatier 
and  Senderens  (Compt.  rend.,  1892,  114,  1429),  was  an  absolute  one 
and  capable  of  being  carried  out  with  great  accuracy.  Before  an 
experiment,  the  nickel  was  heated  to  bright  redness  in  a  vacuum  to 
expel  hydrogen  and  traces  of  moisture. 

The  niti'ic  oxide  was  decomposed  in  the  same  bulb  in  which  it  was 
weighed  and  the  nitrogen  was  afterwards  absorbed  in  a  bulb  containing 
charcoal  and  cooled  in  liquid  air.  In  this  way,  a  complete  analysis  of 
the  gas  was  made.  The  nickel  oxide  was  found  to  contain  traces  of 
nitrogen,  which  were  only  expelled  after  heating  to  redness  in  a  vacuum 
for  a  considerable  time. 

Six  experiments  were  made,  and  the  mean  value  for  the  atomic 
weight  of  nitrogen  was  found  to  be  14"006.  This  number  is  possibly 
a  little  too  low  and  more  aniilysos  are  in  progress. 

85.  "The    methylation    of  gallotannic    acid." 
By  Otto  Rosenheim. 

The  rediscovery  of  the  optical  activity  of  gallotannic  acid  rendered 
untenable  the  generally  accepted  formula  for  digallic  acid  put  forward 
by  Schift"  (compare  Rosenheim  and  Schidrowitz,  Trans.,  1898,  73,  878 
and  885,  and  Proc,  1899, 14,  67),  as  this  configuration  does  not  contain 
an  asymmetric  carbon  atom.  It  was  thought  that  the ,  study  of  the 
methylation  products  of  this  substance  and  their  subsequent  hydro- 
lysis might  provide  a  clue  as  to  its  constitution.  In  view  of  the 
recent  publication  of  Herzig  and  Tscherne  {Ber.,  1905,  38,  989),  ami 
as  the  author  of  the  present  communication  is  unable  to  continue  the 
work,  a  short  statement  of  the  results  already  obtained  seems  justified. 

It  was  found  that  methyl  groups  could  be  inti*oduced  into  the  gallo- 
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tannic  acid  molecule  with  the  greatest  ease  by  means  of  methyl 
sulphate.  In  alkaline  solution,  the  reaction  takes  place  in  the  cold^ 
and  a  white,  amorphous  substance  is  obtained,  the  yield  being  about 
100  per  cent,  of  the  gallotannic  acid.  The  product  may  be  purified  by 
pouring  its  alcohol  or  acetone  solution  into  water ;  it  begins  to  melt 
at  95 — 98°  and  is  decomposed  at  a  higher  temperature,  giving  off 
carbon  dioxide.  It  is  insoluble  in  water,  easily  soluble  in  acetone, 
pyridine,  or  benzene,  and  resembles  the  parent  substance  in  being 
dextrorotatory ;  a  2  per  cent,  solution  in  acetone  shows  a  rotation  of 
20'  in  a  100  mm.  tube.  The  analytical  data  indicate  the  formula 
CjjjHgoOg,  according  to  which  the  substance  is  a  pentamethylgallotannic 
acid,  but  owing  to  the  amorphous  nature  of  the  substance  its  purity 
cannot,  as  yet,  be  guaranteed,  and  the  numbers  obtained  are  only 
approximate. 

The  comjK)und  obtained  by  Herzig  and  Tscherne,  bv  means  of  diazo- 
methane,  gave  number.s  agreeing  with  the  formula  C2rHjoO-(0*CH3)g 
or  C,,Up,{0'GK,),. 

From  the  products  of  acid  hydrolysis,  two  optically  inactive  sub- 
stances are  isolated,  which  are  both  soluble  in  ether  and  may  be  separ- 
ated by  fractional  crystallisation  from  water.  The  less  soluble  sub- 
stance crystallises  in  long  needles  (m.  p.  164°)  and  was  recognised  as 
triiuethylgallic  acid,  whilst  the  more  soluble  compound,  which  was 
obtained  in  small,  acicular  crystals  (m.  p.  187°),  was  identified  with 
the  dimethylgallic  acid  prepared  by  Herzig  and  Pollak  {Monatsh., 
1902,  23, .700). 

Assuming  the  validity  of  the  old  gallotannic  acid  formula,  these  re- 
sults seem  to  agree  with  the  following  constitution  : 

OMe  OMe  OMe 

<^     ^-O-CO-/^     ^-OMe, 
COgH  OMe 

which  again,  however,  does  not  account  for  the  optical  activity  of  the 
substance. 


86.  "The  interaction  of  hydrogen  sulphide  and  sulphur  dioxide." 
By  William  Robert  Lang  and  Charles  Macdonald  Carson. 

When  hydrogou  sulphide  is  pa.ssed  into  an  aqueous  solution  of  sul- 
pliur  dioxide  for  Kovoral  periods  of  from  two  to  three  hour.s  on  succes- 
>ive  dayx,  a  milky  solutiou  is  obtained  wliich  is  tonned  Wuckenroder's 
solution  (Wackouroder,  "On  Pontutbionic  Acid,"  Arch.  I'liurvi.,  1840, 
48,  272,  140;  \Wr-/M\'\\xfi,  Jahreaberhht,  1847  27,  .'U»).  This  has  been 
itiventigatfd  by  Debus  (7Van«.,j  18H8,  53,  278),  who  proved  the  pre- 
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sence  therein  of  sulphur,  and  sulphuric,  trithionic,  tetrathionic,  and 
pentathionic  acids,  and  probably  hexathionic  acid.  The  salts  of  these 
acids  were  examined  by  Hertlein  {Zeit.physikal.  Chem.,  1896,  19,  287), 
who  described  methods  for  their  separation  and  their  physical  pro- 
perties. The  explanation  given  by  Debus  for  the  formation  of  the 
polythionic  acids  is  that  tetrathionic  acM  is  a  direct  product  of  the 
reaction  of  hydrogen  sulphide  on  sulphurous  acid,  and  that  the  other 
acids  are  formed  from  it  by  various  subsequent  reactions. 

In  order  to  investigate  this,  the  reaction  was  effected,  not  in  solu- 
tion, but  in  the  presence  of  a  very  little  moisture,  without  which  the 
gases  do  not  interact,  A  large  flask  was  surrounded  with  snow,  a  little 
moisture  blown  in,  and  the  two  gases  then  passed  in  at  about  equal 
rates  for  from  two  to  three  hours.  A  heavy  yellow  dei>osit,  formed 
in  the  body  of  the  flask,  but  not  in  the  neck,  was  probably  due  to 
condensation  of  water  having  taken  place  only  on  the  colder  portions 
of  the  glass.  This  yellow  material  resembled  ordinary  sulphur,  was 
dry  to  the  touch,  and  quite  brittle.  On  treatment  with  cold  water,  a 
milky  liquid  was  obtained  and  the  substance  became  stringy ;  this 
product,  when  boiled  with  water,  was  rendered  soft  and  elastic. 

Deposits  formed  by  the  above  methods  at  different  times,  on  being 
heated  to  100 '  for  an  hour,  lost  from  25 — -30  per  cent,  by  weight,  and 
on  estimating  the  sulphur  compounds  contained  in  them  (as  sulphuric 
acid)  the  amount  never  exceeded  1  per  cent.  Weighed  quantities  of 
the  yellow  material  were  allowed  to  remain  in  both  open  and  closed 
tubes  for  several  days  at  temperatures  below  0°,  but  no  change  was. 
noticeable  in  any  case.  When  heated  at  100^,  the  same  loss  of  weight 
was  observed  as  before ;  the  presence  of  hydrogen  sulphide  could  in  no 
case  be  detected.  .Since  the  lesidue,  after  heating,  contained  more  than 
99  per  cent,  of  free  sulphur,  it  may  be  concluded  that  the  {xjlythionic 
acids  wore  present  in  extremely  small  amounts.  ^^ 

Several  quantities  of  the  yellow  material  were  next  placed  in 
stoppered  bottles  at  the  temperature  of  the  room.  After  one  day,  the 
sulphur  had  become  pliable  and  elastic  and  was  covered  with  an  oily 
liquid  having  an  acid  reaction,  while  a  strong  odour  of  sulphur  dioxide 
was  perceptible  on  removing  the  stoppers.  The  amount  of  this  liquid 
seemed  to  increase  after  the  second  day,  and  this  was  proved  to  be  the 
ease  on  estimating  the  sulphuric  acid  present  in  quantities  which  had 
stood  for  one  and  two  days  respectively,  and  which  had  afterwards 
been  heated  at  100°.  This  liquid  was  then  obtained  in  larger  quan- 
tities, and  was  found  to  have  a  sp.  gr.  usually  above  1  35,  and  to 
correspond  with  what  is  commonly  called  pentathionic  acid,  and  which 
Debus  showed  to  be  a  mixture  of  polythionic  acids.  Around  the  neck 
of  the  bottles,  while  below  0°,  colourless  crystals  had  formed  :  thase 
were  in  such  small  amounts  that  their  composition  was  not  determined, 
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although,  on  warming,  they  gave  off  sulphur  dioxide  and  left  a  deposit 
of  sulphur. 

It  would  appear  from  the  above  experiments  that  the  action  of 
gaseous  hydrogen  sulphide  on  gaseous  sulphur  dioxide  produces  first 
sulphur  and  water  according  to  the  equation, 

2R,S  +  SOo  =  S3  +  2H.A 
with  sulphur  dioxide  present  in  the  sulphur  in  considerable  quantities. 
The  last  two  substances  slowly  interact  at  comparatively  higher  tem- 
peratures, giving  rise  to  polythionic  acids. 

An  attempt  was  made  to  investigate  the  action  of  anhydrous  liquid 
hydrogen  sulphide  on  liquid  sulphur  dioxide,  but  the  drying  of  the  gases 
was  probably  not  thorough  enough.  About  5  c.c.  of  liquid  hydrogen 
sulphide  were  collected  in  a  thick-walled  glass  tube  surrounded  by  a 
freezing  mixture,  dry  sulphur  dioxide  passed  in  until  the  volume  of  the 
mixed  liquids  measured  some  15  c.c,  and  the  tube  then  sealed  at  the 
blowpipe.  A  slight  yellow  deposit  was  formed  where  the  tube  was 
sealed.  After  one  day,  a  thin  yellow  film  had  formed  at  the  upper 
part  of  the  tube  which  gradually  increased,  and  when  the  tube  was 
opened  after  one  week  there  was  found  in  the  bottom  a  solid  lump 
of  sulphur  covered  by  a  clear  liquid.  This  liquid,  when  allowed  to 
evaporate,  gave  off  sulphur  dioxide  and  left  a  small  quantity  of  water 
containing  dissolved  sulphur  dioxide. 

Methods  for  the  detection  and  estimation  of  the  different  polythionic 
acids  which  will,  it  is  hoped,  enable  the  composition  of  the  oily  mix- 
ture of  acids  to  be  accurately  determined  are  at  present  being 
investigated. 


87.  '-The  formula  of  cyanomacluria."     By  Arthur  George  Perkin. 

Although  cyanomaclurin  bears  a  close  relationship  to  catechin, 
Cjj^Hj^O^;,  and  analyses  of  its  derivatives  were  in  harmony  with  the 
suggestion  that  it  was  isomeric;  witli  this  substance  (Proc,  1904,  20, 
171),  it  is  now  found  by  exhaustive  analysis  of  the  compound  itself' 
purified  in  various  ways  that  the  formula  Cj-^Hj^O,;  is  to  be  preferred. 
Consecjuently  its  derivatives  are  to  be  represented  as  follows  :  acetyl 
(  yanomaclurin,  0,5H-Oy(C.^U.jO).  ;  benzoylcyanomaclurin, 

benzeneazocyanomivclui'in,  Cj,,HjQO,;(05Hr,N2)2>  '^"*^   acetylbenzeneazo- 
yanomaclurin,  L\,U,0,{V,U^i^,),{6,H,6),. 
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RESEARCH   FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on  or  befoi'e 
Monday,  June  5th,  1905. 

At  the  next  Meeting,  on  Wednesday,  May  17th,  1905,  at 
5.30.  ji.m.,  the  following  papers  will  be  communicatod  : 

"The  chlorination  of  methyl  derivatives  of  pyridine.  Part  I. 
•JMethylpyridine."     By  W.  J.  Sell. 

'•  The  absorption  sj)ectra  of  uric  acid,  murexide,  and  the  ureides  in 
relation  to  colour  and  to  their  chemical  structure."  By  W.  N. 
I  Fartley. 

"Further  studies  on  dihydroxymaleic  acid.'     By  H.  J.  H.  Fenton. 

"  The  thermal  decomposition  of  formaldehyde  and  acetaldehyde." 
By  W.  A.  Bone  and  H.  L.  Smith. 

•'  The  synthesis  of  formaldehyde."  By  D.  L.  Chapman  and  A.  Holt, 
j'in. 

"The  influence  of  light  on  diuzo-roactions.  Preliminary  notice." 
I'.y  K.  J.  P.  Orton,  J.  E.  Coates,  and,  in  part,  F.  Burdett. 
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Wednesday,    May    17th,    1905.      Professor  R.   Meldola,  F.R.S., 
President,  in  the  Chair. 

Messrs.  D.  L.  Chapman  and  A.  E.  Bellars  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messi'S. : 

Edwai-d    Williams    Bealey,    B.A.,    55,     Belsize     Park     Gainlens, 

Hampstead,  N.W. 
William  James  Bees,  B.Sc,  43,  Asli  Grove,  Hyde  Park,  Leeds. 
William  Robert  Bousfield,  M.A.,  K.C.,  St.  Swithin's,  Hendon. 
William  Beaverly  Cowie,  26,  East  Claremont  Street,  Edinburgh. 
William  Walpole  Day,  B.Sc,  Ellerslie,  Harrogate. 
Herbert  Henstock,  B.Sc,  Feldeggstrasse  33,  ZiirichjV,  Switzerland. 
William  John  Jarrard,  B.Sc,  4 1 ,  Whittingstall  Road,  Fulham,  S.W. 
Arthur   Walter   Mason,   B.Sc,  6,    Northumberland   Place,    North 

Shields. 
Frederick  Wilson  Montrose  Ross,  21,  Soho  Square,  W. 
James  Steger,  B.Sc,  111,  Chesterfield  Road,  Bristol. 
William  Bradshaw  Tuck,  University  College,  Gower  Street,  W.C. 
John  William  White,  9,  Hampden  Place,  Halifax,  Yorks. 
William  James  Wren,  271,  Park  Road,  Oldham. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*88.  "  The  desmo tropic  form    f  substances  of  the  ethyl  acetoacetate 
type  in  the  homogeneous  state  and  dissolved  in  neutral  media.' 
By  Julius  Wilhelm  Brlihl  and  Heinr  ch  Schroder. 

The  authoi's  claim  to  have  established  by  strict  proof  that  both  the 
primary  ethyl  acetoacetates  and  their  secondary  and  tertiary  alkyl 
substitution  products,  and  also  the  camphorcarboxy  ic  e  sters  and  their 
alkyl  derivatives,  although  liquid,  display  a  pure  uniform  ketonic 
structure  and  contain  no  traces  of  tautomeric  nol  c  strucbm'es,  which 
can  be  demonstrated  by  experiment. 

The   following   table  gives,  firstly,  the  spectro-chemical  molecular 
functions   of   eth}^   acetoacetate    when   dissolved     in    water,    methy 
alcohol,  or  chloroform ;  secondly,  the  constants  of  t  he  homogeneous 
undissolved  ester,  and  finally  those  of  the  ester  dissolved  in  ethyl- 
alcoholic  sodium  ethoxide. 


Ethyl  aq^ toacetate. 

Percentage 

of  ester 
dissolved. 

W  +  2)d 

Ma. 

M„. 

My  -  Ma. 

Dissolved  in  water    

6-960 
8-895 

30-20 
56-68 

•22-50 
44-61 

100-0 
19-29 

31-61 
31-66 

31-87 
31-83 

31-93 
31-89 

31-80 
35-38 

31-76 
31-82 

32-05 
31-98 

82-11 
32-05 

31-96 
35-77 

0'77 

T)i.ssolved  in  methyl  alcohol 
Dissolved  in  chloroform  ... 

Homogeueous 

])i.s.solved  in  12-68  per  cent, 
sodium  fthoxide    

0-79 

0-89 
0-86 

0-90 
0-88 

0-87 
2-45 

The  table  indicates,  moreover,  that  the  function  s  of  the  dissolved 
ethyl  acetoacetate  obtained  from  all  solutions  in  neutral  media  are 
practically  identical  (compare  Tier.,  lt)05,  38,  1868). 

Discussion. 

Mr.  Baly  asked  Pi-ofessor  Briihl  whether  he  had  investigated  the 
compouudH  under  the  influence  of  ultra-violet  light.  According  to 
oxiwriiiiontH  on  the  ultra-violet  absorption  spectra  by  Dr.  Desch  and 
himself,  it  api)earod  that  the  metallic  derivatives  in  alkaline  or  neutral 
Molvents  are  oquilibrium   mixtures  of  tiio  two  tautomeric  forms.     It 
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seems  probable  from  these  and  some  later  results  that  the  more  stable 
condition  of  the  metallic  derivatives  is  the  enolic  form,  and  that  under 
the  influence  of  the  ultra-violet  light  some  of  the  ketonic  modification 
is  formed,  and  an  equilibrium  between  the  two  forms  is  set  up. 

Professor  BrUhl,  in  reply  to  Mr.  Baly,  said  that  he  had  not 
investigated  aqueous  solutions  of  the  sodium  derivative  of  ethyl 
acetoacetate,  but  had  only  examined  the  substance  dissolved  in  the 
alcohols.  Aqueous  solutions  are  pai-tly  hydrolysed  and  must  therefore 
contain  both  the  free  ketonic  ethyl  acetoacetate  and  the  enolised 
sodium  derivative.  On  the  other  hand,  solutions  of  this  derivative  in 
the  anhydrous  alcohols  are  not  at  all  hydrolysed,  and  they  contain 
•only  a  single  form,  namely,  the  enolic  one. 

He  also  pointed  out  that  Mr.  Baly  worked  in  very  dilute  solutions, 
and  under  these  conditions  the  chemical  relations  would  differ  from 
those  obtaining  in  the  concentrated  solutions  used  by  himself  and 
^Schroder. 

It  is  also  possible  that  the  very  energetic  ultra-violet  light  used  by 
Mr.  Baly  exerts  some  action  on  the  solutions  of  substances  capable  of 
being  tautomerised. 


'*89.  "  The  chlorination  of  methyl  derivatives  of  pyridine.     Part  I. 
2-Methylpyridine."     By  William  James  Sell. 

When  2-methylpyridine  is  subjected  to  the  action  of  a  current  of 
■chlorine,  the  molecule  for  the  most  part  breaks  down  and  a  tarry 
mass  is  produced,  a  similar  result  being  obtained  on  heating  the 
methylpyridine  with  phosphorus  pentaoJiloride.  In  these  circum- 
stances, recourse  was  had  to  the  process  found  successful  in  the  case  of 
pyridine,  namely,  the  chlorination  of  the  hydrochloride  saturated  with 
hydrochloric  acid.  The  only  solid  substance  as  yet  produced  as  the 
■direct  result  of  chlorination  separates  as  a  white,  crystalline  powder 
having  the  formula  C^HCl^N.  This  compound  is  resolved  by  gently 
heating  with  80  per  cent,  sulphuric  acid  into  a  trichloropicolinic  acid, 
which,  on  heating  with  glycerol,  gives  a  trichloropyridine  (m.  p. 
72 — 73°).  Since  this  trichloropicolinic  acid  is  convertible  through  its 
amide  by  the  Hofmann  reaction  into  a  trichloroaminopyridine  identical 
with  the  substance  which  has  been  shown  {IVans.,  1899,75,  980; 
1900,  77,  771)  to  have  the  constitution  represented  by  the  formula 

CI 


Clf    \ci 
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it  is    clear   that  the  three  foregoing  substances  may  be  thus  repre- 
sented : 

CI  CI  CI 

C1,/^C1  Cl^^Cl  C1,/^C1 

hI        ICCI3  h!        icOoH  H'      Jh 

N  N  N 

I.  II.  III. 

Discussion. 

Sir  William  Ramsay  asked  whether  Mr.  Sell  had  investigated  a 
compound  obtained  by  the  action  of  chlorine  on  picoline,  havin^  a 
smell  of  bleaching-powdei'. 

Mr.  Sell,  in  reply,  said  he  had  often  noticed  the  substance  referred 
to,  but  had  hitherto  found  no  opportunity  of  making  more  than  a 
cursory  examination  of  it.  This  product  is  not  noticed  during  the 
chlorination  of  picoline  hydrochloride,  but  only  when  the  free  base  is 
used. 


*90.  "  The  absorption  spectra  of  uric  acid,  murexide,  and  the 
ureides,  in  relation  to  colour,  and  their  chemical  structure." 
By  Walter  Noel  Hartley. 

The  author  refers  to  a  former  paper  {Trans.,  1887,  51,  153)  of 
which  this  is  a  continviation.  He  found  it  necessary  to  examine  the 
chemical  constitution  of  murexide,  and  had  made  considerable  progress 
in  this  direction,  when  work  on  similar  lines  was  published  almost 
simultaneously  by  Piloty  (Abstr.,  1904,  i,  820),  Mohlau  {ibid.,  p.  654), 
and  Max  Slimmer  and  Stieglitz  {ibid.,  p.  634). 

Murexide  was  prepared  from  two  sources,  namely,  alloxantin  and 
alloxan,  by  boiling  with  alcoholic  ammonia  for  half  an  hour.  Two 
intermediate  products  were  obtained,  the  one  being  colourless  with  a 
rich  blue  fluorescence  and  a  strong  absorption  band  in  the  ultra-violet, 
the  other  a  reddish-yellow  substance  whicli  appears  to  be  purpuric 
acid,  the  absorption  spectra  of  which  were  photographed.  The  ureides, 
diureides,  and  some  oxypurin  derivatives  were  spectrographically 
examined.  They  are  divided  into  two  groups,  those  which  show  an 
absorption  band  and  those  which  do  not. 

The  former  are  those  oximino-kotonos  with  no  othylonic  linking 
•88ociat(5d  with  the  carbonyl  groups.  On  the  otlior  hand,  tlioso  whicli 
have  one  or  more  such  linkinga  do  show  baiuls  ;  other  substances,  such 
a8  alloxantin  and  dialuric  acid,  are  capable  of  undergoing  a  change 
under  the  action  of  water,  and  those  exhibit  a  band,  that  of  dialurio 
ucid,  being  identical  with  that  of  alloxantin.     Others  apparently  occur 
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iu  isodynamic  forms,  the  change  beiug  rendered  evident  by  the  de- 
velopment of  a  band  in  a  solution  which  at  first  shows  none.  Theo- 
bromine and  caffeine  are  examples.  Whether  the  substance  shows  an 
absorption  band  or  not  is  apparently  determined  by  the  8th  position 
in  the  purin  ring  being  occupied  by  0,  OR  (where  R  is  an  alkyl  or 
monad  metal),  or  by  H. 

I  I  I 

-  :n>^-o  :n>c-oh         InX'h 

2  :  tj  :  8-Oxypuiin  2  :  tiOxyi>iuiii  6-0.\ypurin  shows 

show  spectra  witli  no  band, 

n  band. 


■*91.  "  Observations  on  chemical  structure  and  physical  properties 
associated  with  the  theory  of  colour."    By  Walter  Noel  Hartley. 

Owing  to  certain  peculiarities  in  the  absorption  spectra  of  the 
ureides,  the  author  collates  a  number  of  observations  on  the  structure 
of  chromogenic  compounds,  together  with  various  views  regarding  the 
origin  of  colour  in  dyes  and  other  substances.  Selecting  that  feature 
which  is  common  to  them  all,  he  seeks  to  apply  it  to  an  explanation 
of  the  absox'ption  phenomena  generally  observed  in  the  aromatic 
hydrocarbons  and  their  derivatives.  The  main  feature  in  a  coloured 
substance  is  the  occurrence  in  two  parts  of  the  molecule  of  ethylenic 
and  benzenoid  groupings  and  of  ketonic  groupings.  The  ethylenic  and 
ketonic  groupings  in  a  molecule  are  precisely  those  admitting  of  a 
keto-enolic  isodynamic  change,  which,  in  accordance  with  the  view  of 
Baly  and  Desch  {Trans.,  1904,  85,  1029),  is  the  cause  of  selective 
absorption.  According  to  J.  Schmiedlin  {Compt.  rend.,  1904,  139,  872), 
the  two  parts  of  the  molecule  of  a  dye  must  consist  of  one  endothermic 
and  the  other  exothermic,  the  former  being  chromophoric,  the  latter 
an  auxochrome.  It  is  pointed  out  that  benzenoid  and  ethylenic  group- 
ings are  endothermic,  whilst  a  carbonyl  group  is  exothermic  ;  and  also 
that  whilst  azobenzene  is  a  yellow  chromogen,  benzene  is  also  a 
chromogen,  but  its  colour  is  in  the  ulti-a-violet.  The  explanation 
based  on  the  change  from  a  double  linking  (ketonic)  to  a  single  linking 
(enolic)  should,  if  sound,  be  capable  of  explaining  the  occurrence  of  six 
bands  in  the  spectrum  of  benzene,  four  in  that  of  naphthalene,  and 
four  in  that  of  anthracene. 

It  is  shown  how  this  is  possible  from  Kekulu's  formula  for  benzene, 
and  how  this  formula  may  be  reconciled  with  the  centric  formula. 
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92.  "Further  studies  on  dihydroxymaleic  acid." 
By  Henry  John  Horstman  Fenton. 

The  mode  of  formation,  properties,  constitution,  and  relationships  of 
dihydroxymaleic  acid  have  been  discussed  in  several  previous  commu- 
nications (2Va«s.,  1894,  65,  899;  1895,  67,  48  and  774;  1896,69, 
546;  1897,  71,  375;  1902,  81,  426;  Proc,  1898,  14,  119;  Proc. 
Camb.  Phii.  Soc,  1901,  11,  109  ;  1902,  11,  358,  etc.),  and  the  present 
paper  gives  an  account  of  some  of  the  principal  investigations  which 
have  since  been  carried  out  in  connection  with  this  svibject. 

Results  of  considerable  interest  have  been  obtained  from  a  study  of 
the  condensation  of  the  acid  with  ammonia  and  the  behaviour  of  the 
acid  and  its  esters  towards  various  hydrazines.  Further  observations 
have  been  made  on  the  conditions  of  formation  of  glycollic  aldehyde 
and  of  mesoxalic  semi-aldehyde,  and  the  properties  of  the  latter  sub- 
stance have  also  been  further  examined. 


*93  "  The  influence  of  light  on  diazo-reactions.  Preliminary  notice," 
By  Kennedy  Joseph  Previte  Orton  and  Joseph  Edward  Coates 
and  (in  part)  Frances  Burdett. 

Although  it  has  long  been  realised  that  certain  diazo-compounds  are 
sufficiently  sensitive  to  light  to  render  a  "  diazo-type  "  photographic 
process  practicable  (Feer,  D.R.-P.  53455  ;  Gi'een,  Cross,  and  Bevau, 
D.R.-P.  56606,  Ber.,  1890,  23,  3131,  and  J".  Soc.  Cheni.  Ind.,  1890,  9, 
1001  ;  and  Ruff  and  Stein,  Jier.,  1901,  34,  1668),  the  precise  reactions 
involved  do  not  appear  to  have  been  fully  investigated.  The  experi. 
ments  appear  to  have  been  carried  out  exclusively  with  solid  diazo- 
compounds.  Green,  Cross,  and  Bevan  [loc.  ciL,  and  Per.,  1901,  34, 
2495)  state  that  the  primary  action  of  light  is  to  effect  a  decomposition 
into  phenols  and  nitrogen. 

In  the  case  of  the  highly  substituted  diazobenzenes,  wliich  are  quite 
stable  at  the  ordinary  temperature,  the  effect  of  light  as  an  acceleratoi* 
of  certain  reactions  can  be  easily  studied.  The  reactions  are  well 
illustrated  in  the  remarkable  behaviour  of  s-tribromodiazobenzene. 
On  boiling  aqueous  or  acid  solutions  of  «-tribromobenzenediazonium 
salts,  no  ^-tribromophcnol  is  formed  (Silberstoin,  /.  jrr.  Chein.,  1883, 
[ii],  27,  113;  Hantzsch,  Per.,  1900,  33,  2517).  It  has  been  shown, 
on  the  contrary  (Orton,  Trans.,  1902,  83,  802),  that  the  chief  reaction 
is  the  elimination  of  bromine  and  tho  formation  of  dibromoquinone- 
dinzidt).  When  luiuoous  solutions  of  tlie  diazoniuni  salts  ai'o  exposed 
to  Hunlight,  u  rapid  decomposition  into  «  tribromophonol  and  nitrogen 
occurs.     Tho  addition  of  acid  has  no  retarding  effect  on  the  rate  of  the 
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decomposition,  but  rather  increases  the  yield  of  «-tribromophenol.  Iii 
the  absence  of  excess  of  acid,  a  secondary  reaction,  the  elimination  of 
bromine  and  the  formation  of  quinonediazide,  becomes  noticeable 
(compare  Orton,  loc.  cit.). 

The  corresponding  s-tribromobenzenediazotates,  on  the  other  hand,, 
are  entirely  unaffected  by  sunlight. 

Not  only  are  the  solutions  in  water  vex'y  sensitive  to  light,  but  also 
the  solutions  in  methyl  and  ethyl  alcohols  and  acetic  acid  are  similarly 
easily  decomposed.  s-Tribromobenzenediazorium  salts  are  remarkable 
in  that  their  solutions  in  methyl  and  ethyl  alcohols  and  in  acetic  acid 
yield,  on  boiling,  only  s-tribromobenzene,  and  no  s-tribromoanisole, 
«-tribromophenetole,  or  «-tribromophenyl  acetate  respectively.  In  the 
decompositions  effected  by  sunlight,  on  the  other  hand,  the  main  pro- 
duct of  the  reaction  is  the  methyl  or  ethyl  ether,  the  anisole, 
CjjHoBry'OMe,  and  the  phenetole,  C^H^Brg'OEt,  when  methyl  or  ethyl 
alcohol  are  the  solvents.  The  solution  in  acetic  acid  yields  s-tribromo- 
phenyl  acetate,  CgHgBrg'OAc.  That  the  light  has  a  specific  accelerat- 
ing influence  on  these  particular  decompositions,  is  shown  by  the  fact 
that  a  solution  of  the  diazonium  sulphate  in  90  per  cent,  alcohol,  which 
slowly  decomposes  at  the  oi'dinary  temperature,  yields  only  «-tribromo- 
benzene  in  the  absence  of  light,  but  a  large  proportion  of  the  phenetole 
when  exposed  to  sunlight.  A  solution  of  potassium  s-tribromobenzene- 
diazotate  in  methyl  alcohol  is  unaffected  by  light.  The  presence  of 
acids  and  of  water  in  the  alcoholic  solution  has  a  marked  effect  on  the 
course  of  the  reaction. 

A  number  of  diazonium  salts  and  diazotates  have  been  investigated, 
similar  effects  being  observed  in  each  case.  Solutions  of  diazonium 
salts  have  been  kept  for  many  weeks  (10)  in  the  dark  without  the 
evolution  of  a  measurable  volume  of  nitrogen  ;  on  exposure  to  sunlight, 
a  rapid  change  into  the  corresponding  phenol  ensues.  An  interesting 
example  is  found  in  the  case  of  5-brorao-m-xylene-4 -diazonium  hydrogen 
sulphate,  which  is  quite  stable  in  aqueous  solution  at  the  ordinary 
temperature  so  long  as  light  is  excluded,  but  decomposes  rapidly 
either  on  exposure  to  light  or  on  heating  into  the  corresponding 
xylenol. 

The  results  lead  the  authors  to  conclude  that  the  conversion  of  diazo- 
compounds  into  phenols,  ethers,  and  phenylacetates  is  a  reaction 
characteristic  of  the  diazonium  ion. 

Discussion. 

Dr.  Caix  congratulated  Professor  Orton  on  having  discovered  a 
method  of  obtaining  certain  phenols  from  the  corresponding  diazo- 
salts,  which  in  many  cases  did  not  undergo  the  usual  decomposition  on 
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boiling  with  either  dilute  ov  strong  acids.  He  took  exception,  how- 
■ever,  to  Dr.  Orton's  statement  that  the  diazo-salt  from  s-tribromo- 
uniline  yielded  no  phenol  when  boiled  with  acids,  for  although  several 
observers  had  also  recorded  their  failures  to  detect  any  tribromo- 
phenol,  he  had,  by  adopting  the  method  described  in  D.R.-P.  95339, 
which  consisted  in  dropping  the  diazo-solution  into  a  boiling  mixture 
of  sodium  sulphate  and  dilute  sulphuric  acid,  succeeded  in  obtaining 
a  small  yield  (2  per  cent.)  of  tribromophenol.  He  had  also  noticed 
that  a  solution  of  benzenediazonium  chloride  on  exposure  to  sunlight 
deposited  a  thick,  brownish-yellow  precipitate  in  a  very  short  time, 
whilst  another  portion  of  the  same  solution  kept  in  the  dark  remained 
perfectly  clear. 

Professor  Orton,  in  reply,  said  that  they  had  failed  to  obtain  s-tri- 
bi'omophenol  by  Heinichen's  method  (Annalen,  1889,  253,  281), 
namely,  by  heating  with  63  per  cent,  sulphuric  acid  (b.  p.  150°),  but 
they  had  not  tried  heating  in  a  concentrated  solution  of  sodium 
siulphate. 

*94.  "Behaviour  of  solutions  of  propyl  alcohol  towards  semi- 
permeable membranes."  By  Alexander  Findlay  and 
Frederick  Charles  Short. 

Some  years  ago,  S.  U.  Pickering  stated  {Ikr.,  1891,  24,  3639)  that 
when  a  porous  pot  containing  a  57  per  cent,  aqueous  solution  of  propyl 
alcohol  was  immersed  in  either  pure  water  or  pure  propyl  alcohol,  the 
water  or  the  alcohol  passed  inwards  to  the  solution.  Pickering, 
therefore,  ascribed  osmotic  pressure  to  the  i)ermeability  of  the 
membrane  for  either  of  the  pure  components  and  its  impermeability 
for  the  hydrate  formed  in  the  solution. 

The  authors  have  sought,  with  the  use  both  of  porous  pots  and  of 
■copper  ferrocyanide  membranes,  to  repeat  Pickering's  experiments, 
l)ut  they  have  in  no  case  obtained  any  indication  confirmatory  of  this 
■observer's  results.  When  simple  porous  pots  were  used,  the  level  of 
the  li<]uid  in  the  manometer  tube  attached  to  the  porous  pot  fell  in 
4;ach  case,  no  matter  whether  the  surrounding  liquid  was  water  or 
j»ropyl  alcohol.  When  a  copper  ferrocyanide  membrane  was  employed, 
u  rise  of  liquid  in  the  manometer  tube  was  obtained  when  the  pot  was 
.surrounded  by  water,  but  m  full  occiuTod  when  the  pot  was  placed  in 
propyl  alcohol. 

It  is  conceivable  that  the  boiiaviour  observed  by  Pickering  might  bo 
due  to  differences  in  the  velocity  of  diffusion  of  the  pure  licpnds  and 
the  Holution,  but  in  this  case  the  ri.se  of  liquid  obtained  could  only 
have  boon  tciu|)orary,  and  the  experiment  would  then  lose  all  its 
«ignificance  for  the  j)rol>lem  of  solution. 
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Discussion. 


Mr.  Pickering  stated  that  he  could  give  no  further  details  of  hi^r 
experiment  than  those  which  had  already  been  published.  There  ap- 
peared to  be  no  doubt  as  to  the  fact  observed  by  him,  for  the  observa- 
tion was  repeated  several  times.  The  porous  pot  used  had  no  semi- 
permeable diaphragm,  but  it  was  only  in  the  case  of  comparatively 
impervious  pots  that  the  phenomena  were  apparent ;  if  the  pot  wafr 
too  porous,  the  excess  of  pressure  was  not  maintained.  The  result 
might  have  been  due  to  ordinary  diffusion,  but  that  would  not 
invalidate  the  explanation  given  of  it. 

Dr.  FiNDLAY,  in  reply,  said  that  it  would  appear  that  the  rise  of 
liquid  which  Pi-ofessor  Pickering  had  observed  in  the  manometer  was 
only  a  temporary  one,  and  that,  consequently,  the  explanation  which 
the  authors  offered  of  the  discrepancy  between  the  two  results  is  the 
correct  one. 

95.  "  The  thermal  decomposition  of  formaldehyde  and  acetaldehyde. 

By  William  Arthur  Bone  and  Henry  Llewellyn  Smith. 

The  authors  show  that  at  all  temperatures  between  400^  and  1125° 
formaldehyde  rapidly  decomposes,  without  any  separation  of  carbon,  in 
accordance  with  the  equation  CH.,0  =  CO  +  Hg,  and  that  the  decomposi- 
tion is  not,  to  any  appreciable  extent,  reversible.  At  high  pressures 
(concentrations),  the  simple  decomposition  may  be  masked  by  more 
complex  changes. 

At  400°,  acetaldehyde  decomposes  without  any  sepanition  of  the 
carbon  or  liberation  of  hydrogen,  in  accordance  with  the  equation 
OHg'CHO  — CH^-I-CO,  but  at  600° 'and  higher  temperatures  carbon- 
and  hydrogen  appear  among  the  pi-oducts.  The  effect  of  a  hot  surface 
of  porous  porcelain,  at  450 — 500"',  on  the  undiluted  aldehyde  vapour,  in 
absence  of  oxygen,  is  to  induce  the  "  aldol  condensation "  with, 
formation  of  crotonaldehyde  and  steam. 

96.  "  The  synthesis  of  formaldehyde."     By  David  Leonard  Chapman 

and  Alfred  Holt,  jun. 

The  authors  have  succeeded  in  synthesising  formaldehyde  by 
maintaining  a  platinum  wire  at  a  high  temperature  in  the  following 
mixtures  :  (a)  carbon  monoxide  and  hydrogen ;  {b)  carbon  monoxide-, 
hydrogen,  and  steam  ;  (c)  cai'bon  monoxide  and  steam  ;  (d)  carbon 
dioxide  and  hydrogen.  All  attempts  to  obtain  formaldehyde  in 
appreciable  quantities  by  passing  the  same  gaseous  mixtures  through 
heated  tubes  at  temperatures  below  500°  were  unsuccessful. 
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^7.     "  Oxymercuric    perchlorates    and   the    action   of    alcohol    on 
mercury  perchlorates."     By  Masumi  Chikashige. 

Three  new  oxymercuric  perchlorates  are  described,  making  four 
-altogether,  with  that  previously  described  {Proc,  1895,  11,  164).  (1) 
Hydrated  oxymercuric  perchlorate,  OHg3(C10^)^,12H20,  crystallising 
"from  its  cold  aqueous  solution  and  decomposing  in  its  boiling  solution  ; 
(2)  the  same  salt,  that  is,  }^-basic  oxymercuric  jyerchlorate,  rendered 
anhydrous  by  boiling  alcohol  and  thereby  greatly  altei-ed  in  stability  ; 
(3  and  4)  two  isomeric  ^-hasic  oxym,ercuric  2}erchlo7'ates,  02iig^(G\0^)^, 
differing  greatly  from  each  other,  although  both  are  anhydrous.  The 
a-salt,  described  in  the  previous  paper,  is  non-explosive,  whereas  the 
y3-salt,  obtained  by  heating  the  i^-basic  salt  in  boiling  alcohol,  is  a 
powerfully  detonating  substance. 

Mercuric  perchlorate  interacts  with  boiling  alcohol  to  form  mer- 
I'urous  perchlorate,  perchloric  acid,  and  aldehyde.  The  J-basic  salt  is 
partly  reduced  to  mercui-ous  salt  by  boiling  with  alcohol,  and  partly 
decomposes  into  perchloric  acid  and  the  )3-§-basic  oxymercuric  salt  (in- 
soluble in  acids).  No  reduction  of  perchloric  acid  occurs,  and  no  trace 
of  chloride  is  formed. 


98.  "The  constitution  of  pilocarpine.  Part  V.  Conversion  of 
isopilocarpine  into  pilocarpine."  By  Hooper  Alhert  Dickinson 
Jowett. 

The  author  discussed  the  question  as  to  the  relationship  between 
pilocarpine  and  taopilocarpine,  and  showed  that  the  evidence  on  the 
whole  favoured  the  view  that  the  alkaloids  were  sterooisomerides.  The 
views  of  Pinner  on  this  subject  (7>er.,  1905,  38,  1570),  namely,  that 
the  isomerism  is  not  solely  stereochemical,  but  structural,  were  shown 
to  be  open  to  objection.  It  was  shown  that  if  the  alkaloids  were 
sterooisomerides,  wopilocarpine  should  bo  capable  of  conversion  into 
pilocarpine  by  the  same  reagent  which  converts  pilocarpine  into  iso- 
pilocarpiuo,  whereas  if  they  were  structural  isomerides  this  conversion 
would  not  take  place. 

By  heating  pure  jwpilocarpine,  shown  to  bo  free  from  pilocarpine,  with 
alcoholic  potash,  a  mixture  was  obtained  from  which  80  per  cent,  of 
[)ure  Mopilocarpine  was  separated,  and  from  the  mother  liquors,  after 
n'cryHtalliwition  and  conversion  into  the  hydrochloride,  a  small  quantity 
■f  pure  pilocarpine  was  isolated.  The  identity  of  the  latter  was  proved 
by  the  formation  of  the  hydrochloride  (m.  p.  201",  [a]„  +92*8°)  and 
of  the  nitrate  (m.  p.  177—178°). 
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It  was  thus  shown  that  the  alkaloids  are  almost  certainly   stereo- 
isomerides,  and  may  be  represented  by  the  following  formula  : 

■    I        i            '11  >H 

CO  CH,      HC N^ 

\/ 
O 

Pilocarpine. 


C2H5-6'H-CH-CH2-C-N(CH3K 

I  I     II     y 

CO   CH2     HC N^ 

\/ 
O 

/-(oPilocarpine. 


OH. 
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RESEARCH   FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on  or  before 
]Monday,  June  5th,  1905. 


At  the  next  Meeting,  on  Thursday,  June  1st,  1905,  at  8  p.m.,^ 
the  following  papers  will  be  communicated  : 

"  The  constituents  of  the  seeds  of  Hydnocarpus  Wighiiana  and  of 
Hydnocarpus  Anthelmintica.  Isolation  of  a  homologue  of  chaulmoogric 
acid."     By  F.  B.  Power  and  M.  Barrowcliff. 

"The  constituents  of  the  seeds  of  Gynocardia  Adorata."  By  F.  B. 
Power  and  M.  Barrowcliff. 

"The  relation  of  ammonium  to  the  alkali  metals.  A  study  of 
ammonium,  magnesium,  and  ammonium  zinc  sulphates  and  selenates." 
By  A.  E.  H.  Tutton. 

"  Camphorylazoimide."     By  M.  O.  Forster  and  H.  E.  Fierz. 

"  Diazo-derivatives  of  the  mono-acylated  aromatic  para-diamines." 
By  G.  T.  Morgan  and  F.  M.  G.  Micklethwait. 

"  Influence  of  substitution  on  the  formation  of  diazoamines  and 
aminoazo-compounds.  Part  III.  Azo-derivatives  of  disubstituted 
aromatic  meta-diamines."     By  G.  T.  Morgan  and  W.  0.  Wootton. 

"  The  significance  of  optical  properties  as  connoting  structure  : 
camphorquinone-hydrazones-oximes ;  a  contribution  to  the  chemistry 
of  nitrogen."     By  H.  E.  Armstrong  and  W.  Robertson. 

"  Solubility  as  a  measure  of  the  change  undergone  by  isodynamic 
hydrazones.  (1)  Camphorquinonephenylhydrazone.  (2)  Acetaldehyde- 
phenylhydrazone."     By  W.  Robertson. 

"The  design  of  gas- regulators  for  thermostats."     By  T.  M.  Lowry. 

"The  constitution  of  barbaloin.  Part  I."  By  H.  A.  D.  Jowett 
and  C.  E.  Potter. 

"  Influence  of  substitution  on  the  formation  of  diazoamines  and 
aminoazo-compounds.  Part  IV.  5-Bromo-as(4)-dimethyl-2  :  4-diamino- 
toluene."     By  G.  T.  Morgan  and  A.  Clayton. 

"  The  action  of  hypobromous  acid  on  piporazine."  By  F.  D. 
Chattaway  and  W.  H.  Lewis. 

"  The  action  of  magnesium  methyl  iodide  on  pinene  nitrosochloride.'* 
By  \V.  A.  Tildon  and  J.  A.  Stokes. 

"  Racemisation  phenomena  during  the  hydrolysis  of  optically  active 
menthyi  and  bromyl  esters  by  alkali."  By  A.  McKcnzie  and  H.  B. 
Thompson. 
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Thui'dday,  June  1st,  1905,  Professor  R.  Meldola,  F.R.S.,  President, 
in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Bryce  Chudleigh  Burt,  B.Sc,  Port  of  Spain,  Trinidad,  B.W.I. 
Joseph  Morgan  Davey,  Shetone  Hi)ase,  Briton  Ferry,  Glani. 
Herbert  Drake  Law,  B.Sc,  152,  Brixton  Road,  S.W. 
Thomas  Rigby,  23,  The  Square,  Fairfield,  Manchester. 
Arthur  Grough  Ruston,  B.A.,  B.Sc,  244,  Oxford  Road,  Reading. 

Of  the  following  papers,  those  marked  *  were  read  : 

*99.  "The  constituents  of  the  seeds  of  Hydnocarpus  Wightiana  and 
of  llydiwcarpus  anthelmintica.  Isolation  of  a  homologue  of 
chaulmoogric  acid."  By  Frederick  Belding  Power  and 
Marmaduke  Barrowcliff. 

The  fatty  oils  from  the  seeds  of  Hydnocarpus  Wightiana  (Blume)  and 
H.  anthelmintica  (Pierre)  have  long  been  used  in  Western  India  and  in 
China  respectively  for  the  same  medicinal  purposes  for  which  chaul- 
moogra  oil  is  employed.  In  view  of  this  fact  and  of  the  interesting 
results  obtained  during  the  investigation  of  chaulmoogra  seeds,  from 
Taraktogenos  Kurzii,  King  (Power  and  Gornall,  Trans.,  1904,85,  838), 
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the  authors  have  examined  the  seeds  of  these  two  species  of  Hydno- 
carpus  with  especial  regard  to  the  constituents  of  their  fatty  oils. 

The  seeds  of  //.  Wightiana  yielded,  on  expression,  32 "4  per  cent.,  and 
by  extraction  with  ether  41  "2  per  cent,  of  oil.  The  expressed  oil  had 
the  following  characters:  m.  p.  22—23°;  sp.  gr.  0-958  at  25°; 
[ajo  +57*7°  in  chloroform;  acid  value,  3*8;  saponification  value, 
207;  iodine  value,  101-3. 

The  seeds  of  H.  anthelmintica  gave,  on  expression,  16-3  per  cent., 
and  by  extraction  with  ether  17-6  per  cent,  of  oil.  The  expi-essed  oil 
had  the  following  characters  :  m.  p.  24 — 25° ;  sp.  gr.  0-953  at  25°  ; 
[ajo  +52-5°  in  chloroform;  acid  value,  7'5;  saponification  value, 
212  ;  iodine  value,  86-4. 

The  authors  found  that  these  two  oils  very  closely  resemble  chaul- 
moogra  oil  (from  Taraktogenoa  Kurzii)  both  in  physical  characters  and 
in  composition,  consisting  chiefly  of  the  glyceryl  esters  of  chaulmoogric 
acid,  CjgHggOg,  and  a  lower  homologue  of  the  same  series,  which  was 
isolated  from  both  oils  and  also  from  chaulmoogra  oil.  The  new  acid 
has  the  formula  CjgHggOg,  and  is  designated  hydnocarpic  acid ;  it  crys- 
tallises from  alcohol  in  glistening  leaflets,  melting  at  60°,  and  having 
[ajo  +68°  in  chloroform.  It  is  an  unsaturated  acid,  containing  only 
one  ethylenic  linking,  and  therefore  possesses  a  closed  carbon  ring. 

Methyl  hydnocarjyate,  CjjHoy'COgMe,  is  a  colourless  oil,  which  boils 
at  200 — 203°  (corr.)/19  mm.,  and  solidifies  when  cooled,  forming 
crystals  which  melt  at  8°.  It  has  [ajo  +62-4°  in  chlorofoi-m.  Ethyl 
hydnocarpale,  CijH.j^'CO^Et,  boils  at  211°  (corr.)/19  mm.,  is  a  colour- 
leas  oil,  and  has  [aj^  +51-6°  in  chloroform.  Uydnocarpamide, 
Ci5Ho7*CO-NH2,  forms  needles  from  alcohol.  It  melts  at  112—113° 
and  has  [ajp'  +70-2°  in  chloroform. 

The  oil  of  Hydnocarpus  Wightiana  appears  to  contain,  besides  the 
above-mentioned  acids,  a  very  small  proportion  of  an  acid  or  acids 
belonging  to  the  linolic  or  linolenic  series.  The  oil  of  Hydnocarpus 
anthelmintica,  on  the  other  hand,  contains,  as  minor  constituents, 
small  amounts  of  oleic  and  palmitic  acids. 

•100.  "The  constituentB  of  the  seeds  of  Gynocardia  odorata." 
By  Frederick  Belding  Power  and  Marmaduke  Barrowcliff. 

Prior  to  the  year  1900  it  was  generally  believed  that  the  chaul- 
moogra oil  of  commerce  was  obtained  from  the  seeds  of  Gynocardia 
odorata  (R.Br.).  More  x-ecently,  however,  it  has  been  recorded  by 
Mr,  E.  M.  Holmes  {Phwrm.  J.,  1900,  64,  522  ;  1901,  QQ,  596),  on  the 
autjjority  of  Dr.  Prain,  Director  of  the  Uotanic  Survey  of  India,  that 
chaulmoogra  oil  is  afforded  by  the]  seeds  of  Taraktogenoa  Kurzii 
(King),  these  teecU  having  evidently  been  wrongly  referred  to  the 
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genus  Gynoca/rdia.  Moreover,  one  of  the  authors  and  Mr.  F.  H. 
Goi'nall  {Trans.,  1904,85,  838)  have  shown  that  the  oil  from  authentic 
Taraklogenos  seeds  is  identical  in  physical  character  and  composition 
with  the  chaulmoogra  oil  of  commerce.  The  authors  now  state 
conclusively  that  the  oil  known  in  European  commerce  as  "  chaul- 
moogra oil,"  and  sometimes  as  "gynocardia  oil,"  could  never  have 
been  obtained  from  the  seeds  of  Gynocardia  odorata,  since  the  oil  from 
these  seeds,  at  the  ordinary  temperature,  is  a  liquid,  whereas  chaul- 
moogra oil  is  solid  (m.  p.  22 — 23^).  Furthermore,  chaulmoogra  oil  is 
optically  active  and  consists  chiefly  of  the  glyceryl  esters  of  acids  of 
the  chaulmoogric  series  (compare  Power  and  Gornall,  loc.  cit.,  and  the 
preceding  abstract),  whereas  the  oil  from  Gynocardia  seeds  is  optically 
inactive  and  contains  neither  chaulmoogric  acid  nor  its  homologues. 

The  seeds  of  Gynocardia  odorata  used  in  this  investigation  were 
collected  in  Sylhet,  Assam,  and  were  of  undoubted  genuineness.  They 
yielded,  on  expression,  19 "5  per  cent.,  and  by  extraction  with  ether 
27*2  per  cent,  of  oil,  which  had  a  light  yellow  colour  and  an  odour 
like  that  of  linseed  oil.  The  expressed  oil  had  the  following  charac- 
ters :  sp.  gr.,  0925  at  25°  ;  acid  vahie,  4*9 ;  saponification  value,  197  ; 
iodine  value,  152 "8.  It  was  found  to  consist  of  the  glyceryl  esters  of 
the  following  acids  :  (1)  linolic  acid,  or  isomerides  of  the  same  series, 
constituting  the  largest  proportion  of  the  oil ;  (2)  palmitic  acid  in 
considerable  amount ;  (3)  linolenic  and  isolinolenic  acids,  the  latter 
preponderating ;  and  (4)  oleic  acid  in  relatively  small  amount. 

In  addition  to  the  fatty  oil,  Gynocardia  seeds  contain,  as  has 
previously  been  shown  (Power  and  Lees,  Trans.,  1905,  87,  349), 
5  per  cent,  of  a  crystalline  cyanogenetic  glucoside,  gynocardia, 

C,3Hi,0,N,l|H.,0, 
and  a  hydrolytic  enzyme,  gynocardase. 

*  101.  "  The  relation  of  ammonium  to  the  alkali  metals.  A  study 
of  ammonium  magnesium  aud  ammonium  zinc  sulphates  and 
selenates."    By  Alfred  Edwin  Howard  Tutton. 

The  results  of  this  investigation  are  remarkably  similar  to  those 
previously  published  (Travis.,  1903,  83,  1049)  for  ammonium  sulphate 
and  its  relations  to  the  analogous  sulphates  of  potassium,  rubidium, 
and  ciesium,  and  the  following  conclusions  have  been  deduced. 

With  regard  to  the  thi-ee  pi'operties  which  refer  to  the  fundamental 
structural  unit  of  the  crystals,  namely,  the  molecular  volume,  the 
topic  axes  (the  relative  distances  apart,  along  the  three  crystallo- 
graphical  axes,  of  the  centres  of  contiguous  structural  units),  and  the 
molecular  refraction,  it  is  shown  that  the  ammonium  salt  of  any 
double   salt   group   of    the   series   behaves   almost   exactly   like   the 
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rubidium  salt.  The  same  was  previously  shown  to  be  true  of 
ammonium  sulphate  in  the  simple  salt  series. 

With  respect  to  the  properties  of  the  crystals  themselves,  they 
resolve  themselves  into  two  classes.  Those  of  the  one  category  follow 
the  order  of  the  molecular  weights,  and  include  the  densities,  the  rotation 
of  the  optical  ellipsoid  about  the  symmetry  axis  of  the  crystals,  and 
the  specific  refraction  and  dispei'sion.  In  those  of  the  other  class,  the 
ammonium  salt  occupies  positions  varying  from  one  quite  close  to  the 
rubidium  salt  to  another  nearer  to  the  cjBsium  salt,  and  to  this  class 
belong  the  interfacial  angles,  the  monoclinic  axial  angle,  the  three 
refractive  indices  (corresponding  to  the  three  axes  of  the  optical 
ellipsjid),  the  mean  refractive  index  for  the  whole  crystal,  the  double 
refraction,  and  the  axial  ratios  of  the  optical  ellipsoid. 

These  definite  results  afford  ample  scope  for  speculation  as  to  the 
spacial  conditions  which  permit  of  the  replacement  of  two  atoms  of 
the  alkali  metal  potassium  by  ten  atoms  of  the  two  ammonium  groups, 
with  no  more  effect  on  the  crystallographical  characters  and  on  the 
dimensions  and  properties  of  the  structural  unit  than  if  a  mere 
exchange  for  two  other  analogous  metallic  atoms  had  occurred. 


*102.  "  Camphorylazoimide."      By    Martin    Onslow    Forster     and 
Hans  Eduard  Fierz. 

Campliorylazoimide,  ^^n^^X^  ^      ^,  precipitated  from  a  solution  of 

camphoryli/r-somicarbazide  nitrate  by  sodium  nitrite,  crystallises  from 
alcohol  in  long,  flattened,  transparent  prisms,  which  retain  their  lustre 
when  protected  from  light,  becoming  opaque  on  exposure  to  sunlight 
during  a  few  minutes ;  it  melts  at  67°,  is  volatile  in  steam,  and 
decomposes  on  heating  without  explosion.  Concentrated  sulphuric 
acid,  alcoholic  alkali  hydroxides,  and  an  acid  solution  of  stannous 
chloride  liberate  two-thirds  of  the  nitrogen  quantitatively,  and 
reduction  with  zinc  and  acetic  acid  converts  the  substance  into 
aminocamphor. 

c:nh 

a-Iminocamphor,  C8^ii"*^An      >  produced  when   alcoholic  ammonia 

and  alkalis  act  on  the  azoimide,  is  au  unstable  solid,  which  rapidly 
undergoes  decomposition  on  exposure  to  air.  Dilute  acids  resolve  it 
quantitatively  into  ammonia  and  camphonjuinono,  whilst  bornyl- 
carbimide  converts  it  into  the  stable  carbamide, 


0,H,.<^''^-^"-^'-^''""' 
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*103.  "  Influence  of  substitution  on  the  formation  of  diazoamines 
and  aminoazo-compounds.  Part  III.  Azo-derivatives  of  the 
sjnnmetrically  disubstituted  primary  meta-diamines." 
By  Gilbert  Thomas  Morgan  and  William  Ord  Wootton. 

In  1902,  one  of  the  authors  showed,  from  a  study  of  three  primary 
meta-diamines  having  the  general  formula 

Y 

that  these  substances  yield  azo-derivatives,  although  much  less  readily 
and  in  smaller  yield  than  those  meta-diamines  containing  a  free  para- 
position  with  respect  to  one  of  the  amino-groups.  This  investigation  has 
now  been  extended  to  a  larger  series  of  these  bases  containing  chlorine, 
bromine,  iodine,  and  nitroxyl  substituents,  and  the  results  obtained 
lead  to  the  following  conclusions  :  (1)  the  course  of  the  condensation 
is  not  materially  affected  by  an  increase  in  the  atomic  weight  of  the 
halogen  substituent,  although  the  colour  of  the  azo-compound  deepens 
considerably ;  (2)  the  yield  of  the  azo-derivative  is  greatly  increased 
when  a  nitro-group  is  present  in  the  nucleus  of  the  diazonium  salt, 
and  to  a  less  extent  when  this  substituent  is  present  in  the  molecule  of 
the  diamine. 

The  following  new  diamines  have  been  prepared  and  characterised  : 
Q-chloro-4:-mtro-ixx-pfietiyle7iediami7ie,  (i-bromo-i-mtro-m-phenylenedi- 

amine,  and  di-iodo-m-pheyiylenediamine. 

*104.  "  Diazo-derivatives  of  monoacylated  aromatic  para-diamines. " 
By  Gilbert  Thomas  Morgan  and  Frances  Mary  Gore 
Micklethwait. 

The  authors  having  previously  observed  that  benzenesulphonyl^ 
phenylenediamine  and  camphor-/3-sulphonyl-jt>-phenylenediamine  when 
treated  with  nitrous  acid  yield  diazo-anhydrides  of  the  type 
-N-SOoR 

aromatic  para-diamines,  and  benzenesulphoni/l-2  :  b-tolylenediazoimider 
benzenesulphonyl-2  :  b-'p-xylylenediazoimide,  and  henzeiiesvlphonyl-\  :  4- 
naphthylenediazoimide  have  been  prepared. 

A  study  of  the  diazo-derivatives  of  other  monoacylated  para-diamines 
indicates  that  the  formation  of  similar  cyclic  diazoimides  does  not 
occur  with  the  formyl,  acetyl,  succinyl,  and  benzoyl  derivatives  of 
;j-phenylenediamine.  From  the  first  two  members  of  this  series, 
ill-defined  nitrosoamines   of   the  type  R'CO-NH'CgH^'NH'NO  have 


CjjH^^C.        I        ^     ,  now  show  that  this  condensation  occurs  with  other 
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been  produced,  whilst  benzoyl-p-phenylenediamine,  when  diazotised  and 
treated  with  cold  aqueous  potassium  carbonate,  yields  a  remarkably 
stable  diazonium  carbonate,  CgHj'CO'NH'CgH^'Ng'HCOg.  This 
substance,  which  is  very  sparingly  soluble  in  water,  dissolves  with 
effervescence  in  cold  dilute  mineral  acids,  readily  condenses  to  form 
azo-derivatives  with  phenols  and  aromatic  amines,  and  when  boiled 
with  acidified  water  yields  benzoyl-j9-aminophenol  (m,  p.  205 — 207°). 

Benzoyl-/>-phenylenediamine  also  gives  rise  to  a  sparingly  soluble 
yellow  diazonium  nitrite,  CgHj'CO'NH'C^H^'Ng'NOg,  which  readily 
yields  azo-derivatives. 

Discussion. 

The  President  congratulated  the  authors  on  having,  as  far  as  he 
knew,  been  the  first  to  isolate  in  a  definite  solid  form  a  diazonium 
carbonate  and  nitrite.  In  many  diazo-decompositions,  and  notably  in 
the  transformation  of  /3-naphthylamine  into  yS-nitronaphthalene,  it  was 
necessary  to  assume  the  intermediate  formation  of  a  diazonium  nitrite, 
but  such  a  salt  had  not  hitherto  been  isolated. 


*105.  "  The  significance  of  optical  properties  as  connoting  struc- 
ture :  camphorquinone — hydrazones — oximes  ;  a  contribution  to 
the  theory  of  the  origin  of  colour  and  to  the  chemistry  of  nitro- 
gen."    By  Henry  E.  Armstrong  and  William  Robertson. 

The  authors  discuss  the  significance  of  optical  properties  generally 
with  reference  to  the  structure  of  camphorquinone  and  the  oximes  and 
hydrazones  derived  therefrom  ;  they  apply  the  conclusions  arrived  at. 
to  the  general  problems  of  the  connection  between  optical  attributes 
and  structure,  ultimately  expressing  the  view  that  there  is  not  a  tittle 
of  proof  in  support  of  the  Hantzsch- Werner  hypothesis  of  isomerism 
among  nitrogen  compounds.    Several  new  "  hydrazones  "  are  described. 

Discussion. 

Dr.  Lapworth  said  that  Mr.  Hann  and  he  had  not  intended  to  offer 
any  definite  expression  of  opinion  as  to  the  correctness  of  Betti's 
formula)  for  the  isomeric  hydrazones  of  camphorquinone,  although  they 
had  certainly  not  avoided  giving  the  impression  that  they  approved 
of  them. 

In  reality,  his  own  opinion  had  been,  firstly,  that  the  substance 
melting  at  180"  was  the  true  hydrazono 

{^^  hydrazonone,"  C8lIi4<J^  -         j, 

and  that  the  ferric  chloride  coloration  it  affords  was  due  to  an  impurity 
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not  easily  removed,  and  secondly  that  the  products  of  change  were  one 

or  both  of  the  two  stereoisomeric  "azones"   (C8Hj^<^i  "  ). 

However,  as  he  and  his  colleague  could  not  shake  Betti's  evidence 
nor  adduce  any  direct  evidence  in  favour  of  the  other  view,  they  did 
not  find  fault  with  this  investigator's  formulae  and  adopted  the  terms 
first  used  by  him. 


*106.  "  Solubility  as  a  measure  of  the  change  undergone  by  iso- 
dynamic  hydrazones.  (1)  Camphorquinonephenylhydrazone,  (2) 
acetaldehydephenylhydrazone."     By  William  Robertson. 

The  applicability  of  the  method  of  determining  the  variation  in 
solubility  with  time  as  a  means  of  estimating  the  proportions  of  iso- 
dynamic  substances  in  solution  has  been  further  shown  by  extending 
the  investigation  to  hydrazones.  The  relative  proportion  present  in 
the  equilibrate  mixture  in  the  case  of  the  phenylhydrazone  of  camphor- 
quinone  is  found  to  be  about  9:1. 


*107.  "  The  design  of  gas-regulators  for  thermostats." 
By  Thomas  Martin  Lowry. 

Tests  are  described  of  seven  different  regulators.  Two  new  patterns 
are  described.  By  means  of  one  of  these  the  temperature  of  a  bath 
of  water  may  be  maintained  within  ±001°  during  several  weeks,  the 
average  fluctuation  being  about  ±  0'002°. 


Discussion. 

Sir  W.  Ramsay  suggested  the  use  of  a  Bourdon  gauge  tube  and  a 
small-sized  regulator. 


*108.  '♦  The  constitution  of  barbaloin.     Part  I." 
By  Hooper  Albert  Dickinson  Jowett  and  Charles  Etty  Potter. 

The  authors  reviewed  the  previous  work  on  this  subject,  and  showed 
that  there  exist  two  very  different  views  as  to  the  empirical  formula 
of  barbaloin.  The  older  formula,  C^gHjgO^,  proposed  by  Tilden  in 
1875  (or  the  very  slightly  diffei-ent  one,  Cj^H^^O^,  of  Groenewald)  has 
been  generally  accepted  until  quite  recently,  when  Leger,  in    1902, 
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adopted  the  formula  CoiHgoOj,,  and  suggested  that  the  constitution 
of  barbaloin  might  be  represented  as  follows  : 

OH 


-CO- 

H0\/  ^^,  \XCH, 

0-CH-[CH-0H]3-CH0 
CH3 

The  more  recent  work  of  Aschan  has  tended  to  confirm  the  older 
formula,  C^gHjgO-,  rather  than  that  of  L6ger. 

The  authors  have  made  a  number  of  analyses  and  molecular  weight 
determinations  of  carefully  purified  barbaloin  and  tribromobarbaloin, 
and  their  results  agree  best  with  Tilden's  formula.  They  have  been 
unable  to  confirm  Leger's  statements  respecting  the  decomposition  of 
barbaloin  with  sodium  peroxide,  but  have  proved  the  correctness  of 
Oesterle's  results. 

Tetra-acetyltrihromoharhaloin,  Cg^HogOj^Brg,  which  was  obtained  in 
well-defined  yellow  needles,  melts  at  135°. 

Tribromobarbaloin,  and  probably  barbaloin,  therefore,  contain  four 
hydroxyl  groups.  A  number  of  experiments  on  the  action  of  various 
reagents  on  barbaloin  and  tribromobarbaloin  were  recorded. 

Discussion. 

Professor  Tilden  remarked  that  much  of  the  confusion  existing  in 
the  work  by  earlier  investigators  of  aloin  arose  from  the  fact  that  it 
was  not  fully  recognised  that  the  crystalline  substances  obtained  from 
the  several  varieties  of  the  drug  were  not  identical.  About  1870  this 
confusion  began  to  be  cleared  away,  and  he  believed  that  he  was 
responsible  for  the  application  of  the  names  barbaloin,  socaloin,  &c.,  to 
the  several  substances  then  recognised  as  distinct.  The  mistaken  idea 
that  the  aloins  are  glucosides  probably  arose  from  the  fact  that  most  of 
them  reduce  Fehling's  solution.  He  did  not  propose  to  resume  the 
study  of  these  substances,  but  wished  success  to  Dr.  Jowett  and  his 
colleague  in  their  investigation. 

*109.  "  Influence  of  substitution  on  the  formation  of  diazoamines 
and  aminoazo-compounds.  Part  IV.  5  Bronio-rts(4)-dimethyl- 
2  : 4  diaminotolueue."  By  Gilbert  Thomas  Morgan  and  Arthur 
Clayton. 

The  base,  5-bromo-as(4)-dimethyl-2  :  4-diaminotoluene  (m.  p,  40°),  has 
bo  )n  prepared  with  the  object  of  investigating  the  action  of  diazonium 
•alls  un  a  purtiully  alkylated  mota-diamine  containing  subbtituonts  in 
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the  two  para-positions  with  respect  to  the  aminic  nitrogen.  Tlie 
orientation  of  the  aubstituents  in  this  diamine  was  determined  by 
preparing  the  substance  by  the  following  alternative  methods  : 

(1)  Dimethyl-jo-toluidine  was  converted  into  2-nitroiimethyl-/>- 
toluidine,  and  this  compound,  when  successively  ^reduced,  acetylated, 
and brominated,  yielded  an  aceti/lbromo-&s{i)-dimethyl-2  •A-dlaviinotoluetie 
(m.  p.  163°),  from  which  the  bromodiamine  was  isolated  and  further 
characterised  by  the  preparation  of  its  benzoyl  and  benzeaesulphonyl 
derivatives.  * 

(2)  3-Bromo-/>-toluidine  was  successively  nitrated  and  methylated, 
when  a  tertiary  amine,  CH3'CgH_jBr(N'02)*N(CH3).,,  was  obtained,  which 
on  successive  reduction  and  acylation  gave  rise  to  acyl  derivatives 
identical  with  those  produced  by  the  foregoing  method,  and  from  which 
the  same  bromodiamine  was  produced  on  hydrolysis. 

This  base  interacts  with  diazo-compounds  only  with  difficulty ;  it 
gives  an  azo-dye  on  fabrics  impregnated  with  diazotised  primuliu,  but 
does  not  yield  crystallisable  azo-derivatives  with  the  simpler  diaz^nium 
salts. 

*110.  "The  action  of  magnesium  methyl  iodide  on  pinene  nitroso- 
chloride."  By  William  Augustus  Tilden  and  Joseph  Arthur 
Stokes. 

The  Grignard  reagent  attacks  partly  the  chlorine  of  the  nitrosochloride 
and  partly  the  oxygen  of  the  nitroso-group,  substituting  in  each  case 
an  equivalent  quantity  of  methyl.  Two  principal  products  are  there- 
fore obtained,  namely,  the  oxime,  C^,jHj5(CH3)INOH  (m.  p.  193^),  and  a 
base,  CjQHjyC]N(CH3)2  (m.  p.  122^^).  The  oxime  possesses  well-marked 
basic  properties  and  forms  a  crystallisable  hydrochloride.  The 
chlorine  present  in  the  base  is  not  exchangeable  for  methyl  by 
the  further  action  of  the  reagent,  but  when  treated  with  alcoholic 
potash  it  loses  the  elements  of  hydrogen  chloride  and  produces  an 
unsaturated  base,  Cj^oHj^N(CH3)o  (m.  p.  112^),  which  is  identical  with 
dimethylpinylamine.  Benzoyl  and  methyl  ethers  of  the  oxime  are 
described  in  the  paper  as  well  as  the  hydrochlorides  and  other  salts  of 
the  saturated  chloro-base,  of  the  unsaturated  base  derived  from  it,  and 
of  dimethylpinylamine  prepared  from  pinylamine. 

111.  "  The  action  of  hypobromous  acid  on  piperazine." 
By  Frederick  Daniel  Chattaway  and  William  Henry  Lewis. 

The  iV^-dichloro-derivative  of  piperazine  was  described  several  years 
ago,  but  the  corresponding  bromine  compound  has  not  hitherto 
been  prepared,  owing  probvbly  to  the  circumstance  that  the  action  of 
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hypobromous  acid  in  excess  on  piperazine  gives  rise,  not  as  usual  to 
the  substituted  nitrogen  bromide,  but  to  an  additive  product  of 
hypobromous  acid  and  the  base.  The  additive  product,  which  is 
insoluble  in  water  and  chloroform,  and  rapidly  decomposes  on  keeping, 
yields,  however,  diethylene  dibromodiamine,  BrN(CH2*CIl2)2NBr,  on 
treatment  with  an  aqueous  solution  of  the  base.  It  crystallises  from 
chloroform,  in  which  it  is  easily  soluble,  in  yellow,  short,  flattened 
prisms.  On  heating,  it  explodes  with  great  violence  at  79 — 80° 
without  previously  melting. 


112.  "  Racemisatioii  phenomena  during  the  hydrolysis  of  optically 
active  menthyl  and  bornyl  esters  by  alkali."  By  Alexander 
McXenzie  and  Herbert  Sryan  Thompson. 

A  number  of  inactive  acids  were  converted  into  their  ^-menthyl  and 
^bornyl  esters  respectively  and  the  latter  then  submitted  to  fractional 
hydrolysis  by  being  heated  first  with  an  amount  of  alkali  insufficient 
for  complete  hydrolysis,  whilst  the  mixture  of  esters,  which  survived 
the  attack  of  the  alkali  in  the  initial  hydrolysis,  was  then  hydrolysed 
by  an  excess  of  alkali.  In  several  cases,  optically  active  acids  of  the 
same  sign  were  obtained  as  products  both  of  the  initial  and  final 
hydrolysis.     The  results  are  indicated  as  follows  : 

Direction  of  Direction  of 

rotation  of  the  rotation  of  the 

acid  from  the  acid  from  the 

initial  hydrolysis,  final  hydrolysis. 

/-Menthyl  f?/-phenylethoxyacetate . . .  —  — 

/-Bornyl  (//-phenylethoxyacetate     ...  —  - 

/-Bornyl  fZ/-mandelate      -                  inactive 

/-Bornyl  <i/-lact<ite  inactive  - 

/-Menthyl  (//-lactate    +  — 

/-Menthyl  c//-a-ethoxypropionate    ...  + 

/-Bornyl  (//-a-ethoxypropionate  +  - 

No  resolution  was  effected  with  /-menthyl  (//-a-hydroxybutyrate,, 
/-bornyl  <//-a-hydroxybutyrate,  and  /-menthyl  rf/-/3-hydroxybutyrate 
respectively. 

The  racemising  effect  of  alkali  during  the  hydrolysis  of  the  esters 
examined  is  discussed. 

The  fractional  estorificatitm  of  i-phenylothoxyaceticacid  by /-borneol, 
the  esterification  of  /-uiandelic  acid  by  /-borneol,  the  action  of 
potassium  hydroxide  on  /-malic  acid,  and  the  action  of  heat  on  the 
inoinoric  /-menthyl  mandclates  were  investigated. 
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113.  "  Estimation     of    hydrogen    peroxide    in    the    presence     of 
potassium  persulphate."     By  John  Albert  Newton  Friend. 

The  author  has  already  shown  {Trans.,  1904,  85,  597)  that 
hydrogen  peroxide  cannot  be  correctly  estimated  in  ordinary 
circumstances  by  titration  with  potassium  permanganate  in  the 
presence  of  potassium  persulphate.  The  amount  of  permanganate 
required  always  falls  short  of  the  theoretical.  The  author  now  shows 
that  if  a  slight  excess  of  permanganate  is  rapidly  added  from  a  burette 
to  the  mixture  of  peroxide  and  persulphate,  and  the  excess  of  per- 
manganate estimated  iodometrically  with  thiosulphate,  very  accurate 
results  may  be  obtained  in  the  presence  of  any  weight  of  potassium 
persulphate  not  exceeding  0'08  gram. 


114.  "  Some  oxidation  products  of  the  hydroxybenzoic  acids  and  the 
constitution  of  ellagic  acid.'  By  Arthur  George  Perkin  and 
Maximilian  Nierenstein. 

When  gallic  acid  dissolved  in  sulphuric  acid  is  treated  with  potassium 
persulphate  with  or  without  boric  acid,  ellagic  acid,  Cj^H^jOg,  is  formed 
(yield  67  per  cent,  approximately),  a  substance  to  which  Goldschmidt 
and  Barth  {Ber.,  1879,  12,  1237)  and  Goldschmidt  and  Jahoda 
{Monatsh.,  1892,  13,  51)  gave  the  constitution 


ohI    I    X  Job.  ' 

OH     O    OH 

but  which  Graebe  (Ber.,  1903,  36,  212)  considers  is  more  probably 

— 0-CO- 
OH 


OH'       'CO -01       'OH. 
OH 

Tetra-acetyl ellagic  acid,  Q.^^^O^(Q^^O)^,  sinters  at  about  305°  and 
melts  at  313 — 316°.  Protocatechuic  acid,  in  a  similar  manner,  gives  a 
compound,  Cj^H^.0^,  pi'obably  identical  with  Schiff's  catellagic  acid 
{Ber.,  1882,  15,  2590),  which  he  prepared  by  means  of  arsenic  acid 
and  for  which  he  suggested  either  of  the  formula  Cj^HiqO^  and  Cj^HgOy. 
This  compound  was  obtained  by  the  author  as  minute,  colourless  needles, 
melting  above  360°,  subliming  at  higher  temperatures,  and  gave  the 
c^irtceiy^  derivative,  Cj4H40y(C2H30)o  (prismatic  needles,  m.  p.  322 — 324°). 
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On  distillation  with  zinc  dust,  it  resembles  ellagic  acid  in  giving 
flourene. 

From  the  product  of  the  oxidation  of  j^-hydroxybenzoic  acid  in  the 
same  manner,  cateilagic  acid,  Cj^HgOg  (colourless,  silky  needles,  m.  p. 
above  360°),  and  a  trace  of  protocatechuic  acid  have  been  isolated.  The 
substance  C^^HgO^  gives  a  diacetyl  compound,  C^4H^O^(C2H30)2  (long, 
colourless  needles,  m,  p.  267 — 268°),  and  yields  flourene  on  distillation 
with  zinc  dust,  and  by  fusion  with  alkali  two  compounds,  probably 
acids,  which  are  still  under  examination.  To  this  compound,  Cj^HgOg, 
which  appears  to  result  from  the  interaction  of  ^-hydroxybenzoic  acid 
and  protocatechuic  acid,  the  constitution  (I) 

oh/  \ (   \  OH/   \ /   \ 

I      'no  H I      I  I      !no  •  oi      1 

OH  OH 

I.  II. 

is  assigned,  from  which  that  of  cateilagic  acid  follows  (II).  By 
analogy,  ellagic  acid  can  be  similarly  formulated,  pointing  strongly  to 
the  correctness  of  Graebe's  suggestion  {loc.  cit.). 

"When  oxidised  by  this  method,  m-hydroxybenzoic  acid  gives  a  com- 
plex mixture  of  yellow,  crystalline  substances  and  a  yellow  dyestuff 
not  yet  obtained  crystalline,  but  there  is  also  present  a  compound 
Cj^HgOg  (colourless  needles,  m.  p.  273 — 276°),  subliming  at  higher 
temperatures,  which  is  termed  inetellagic  acid.  The  monoacetyl 
derivative, Cj4H505*C2H30  (colourless  leaflets,  m.p.  269 — 271°),  has  been 
prepared,  and  by  distillation  with  zinc  dust  a  hydrocarbon  resembling 
Jlow€7i6  is  produced.     The  constitution 

OH 

is  assigned  to  this  substance. 

By  the  action  of  caustic  potash  on  ellagic  acid,  Barth  and  Gold- 
schmidt  {loc.  cit.)  obtained  hexahydroxydiphenylene  ketone  (1),  CigHgO-, 
and  hexahydroxydiphenyl.  It  is  now  shown  that  the  former  compound 
gives  the  penta-acetyl  derivative,  C^^^O^{C^^O)r^  (small,  colourless 
prisms,  m.  p.  217 — 219°),  and  \\\e  pentabenzoyl  derivative, 

Ci3H30,(C,H,0),  * 
(colourless  plates,  in.  p.  257 — 259°).    Its  constitution  must  accordingly  be 

OH/   \ / 


OHi       '    CHI      JOH, 
OH 
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as  surmised  by  Graebe  (loc.  cit.),  and  this  further  confirms  the  above 
results. 

On  oxidation  by  this  method,  salicylic  acid  gives  a  product  insoluble 
in  water,  and  this  result  is  being  investigated  together  with  the 
behaviour  of  other  acids  in  this  respect. 

115.  "The  reduction  of  /.sophthalic  acid.     Part  II." 
By  William  Lawton  Goodwin  and  William  Henry  Perkin,  jun. 

The  authors  describe  a  convenient  method  for  the  preparation  and 
separation  of  the  cis-  and  <ra/is-modifications  of  hexahydroisophthalic 
acid,  and  show  that  the  acid  melting  at  120 — 122°  (Perkin,  Trans., 
1891,  59,  814  ;  Baeyer  and  Villiger,  Annalen,  1893,  276,  255),  which 
has  so  far  been  assumed  to  be  pure  imns-hexahydrotsophthalic  acid, 
is,  in  reality,  a  mixture  of  about  equal  quantities  of  the  cis-  and  trans- 
modifications.  This  mixture  cannot  be  resolved  by  crystallisation,  but 
treatment  with  calcium  chloride  and  excess  of  ammonia  on  the  water- 
bath  causes  the  whole  of  the  c/s-acid  to  separate  in  the  form  of  the 
sparingly  soluble  calcium  salt,  and  the  pure  trans-&cid  is  then  obtained 
from  the  mother-liquors. 

cjs-Hexahydro<«ophthalic  acid  melts  at  162 — 163°  and  the  trans- 
modification  at  148°.  These  acids  are  partially  converted  into  one 
another  by  heating  with  hydrochloric  acid  at  170°,  and  the  trans-SLcid 
is  completely  converted  into  the  anhydride  of  the  cia-acid  when  it  is 
heated  with  acetyl  chloride  at  150°.  The  action  of  bromine  on  these 
acids  has  been  investigated,  and  the  behaviour  of  mono-  and  di-bromo- 
<raws-hexahydrotsophthalic  acids,  on  treatment  with  alkalis,  is  discussed 
in  detail. 

116.  ''  Complex  ammonium  antimouioas  halides." 
By  Robert  Martin  Caven. 

Numerous  double  or  complex  alkali  antimonious  halides  have 
previously  been  described  (H.  L.  Wells  and  F.  J.  Metzger,  Cheni. 
News,  1901,  84,  194).  The  existing  types  exhibit  the  following 
molecular  ratios  of  alkali  to  antimonious  halide,  with  or  without  water  of 
crystallisation:  4:1,  3:1,  7  :  3,  2  : 1,  3:2,  1:1,  3:4,  4:7,  1:2,  1:3. 

The  following  new  salts  have  now  been  prepared  : 

7NH4Br,3SbBr3,  pale  yellow,  hexagonal  plates  (found  NH4  =  7'18; 
Sb  =  20-39;  Br  =  72-39  :  calculated  NH^  =  7-13  ;  Sb  =  20-42  ;  Br  =  72-45 
per  cent.). 

3NH^Br,2SbBr3,  bright  yellow  prisms  (found  NH4  =  5-44; 
Sb  =  23-52  ;  Br  =  7094  :  calculated  NH^  =  5-32  ;  Sb  =  23-72;  Br  =  70-97 
per  cent.). 
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3NH^I,2Sbl3,  deep  red,  tetragonal  plates  (found  NH4  =  3-75; 
Sb=16-70;  1  =  79-24:  calculated  NH^^  3-76  ;  Sb  =  16-74;  1  =  7949 
per  cent.). 

The  double  iodide;  had  previously  been  obtained  crystallising 
with  SHgO;  the  anhydrous  compound  is  sensitive  to  light,  the 
surface  of  a  small  quantity  kept  in  a  tube  placed  in  a  desiccator  over 
sulphuric  acid  becoming  light  brown  after  some  weeks. 

The  method  of  preparation  of  these  salts  consists  in  adding  excess  of 
glacial  acetic  acid  (99 — 100  per  cent.)  to  a  concentrated  aqueous 
solution  of  the  two  halides  and  the  halogen  acid,  the  complex  salt 
quickly  separating  in  a  well  crystallised  condition.  The  same  complex 
iodide  always  resulted,  although  the  two  constituent  salts  were  mixed 
in  varied  proportions. 

In  the  case  of  the  bromides,  the  bright  yellow  salt  was  only  obtained 
free  from  admixture  with  the  pale  salt  when  an  amount  of  antimonious 
bromide  in  excess  of  that  indicated  by  the  formula  was  employed. 

These  salts,  unlike  ammonium  platinichloride,  are  easily  soluble  in 
absolute  alcohol,  and,  in  the  case  at  least  of  the  bromides,  the  colours  of 
their  solutions  in  this  solvent,  as  well  as  in  the  corresponding  halogen 
acid,  show  that  they  do  not  break  up  considerably  into  their  con- 
stituents when  dissolved.  Ammonium  halide  slowly  separates  from 
cold  alcoholic  solution,  and  evaporation  gives  rise  to  a  mixture.  An 
alcoholic  solution  of  the  pale  bromide  becomes  darker  when  heated, 
but  returns  to  its  original  colour  on  cooling ;  the  bright  yellow  salt 
also  forms  a  pale  solution  which  darkens  on  heating.  Thus  it  appears 
that  two  complex  salts  can  exist  in  solution,  a  transition  from  one  to 
the  other  taking  place  with  change  of  temperature. 


117.  "The  replacement  of  hydroxyl  by  bromine." 
By  William  Henry  Ferkin,  jun.,  and  John  Lionel  Sijuonsen. 

The  preparation  of  compounds  containing  several  atoms  of  bromine, 
by  the  action  of  hydrobromic  acid  on  the  corresponding  alcohols,  gives 
frequently  very  unsatisfactory  results,  not  only  because  the  reaction 
is  usually  incomplete,  but  also  because  considerable  decomposition  and 
formation  of  carbonaceous  matter  nearly  always  takes  place.  The 
authors  find  that  much  more  satisfactory  results  are  obtained  when 
the  acetate  of  the  alcohol  is  heated  at  about  150*^,  with  a  solution  of 
hydrogen  })romi(le  in  acetic  acid  (saturated  at  0°). 

The  following  uises  have  been  studied  : 
Triacetin  yields  «-tnbromopropane,  OHjBr'CHBr'CHgBr. 
Erythritol  tetracetato  yields  «-tetrabromobutane, 
Cllabr-CHlir'CHUr-CHalir. 
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Penterythritol  tetracetate,  C(CH2*0*C2H30)4,  yields  s-tetrabromo- 
tetramethylmethane,  C(CH2Br)^,  and  tribromotrimethylcarbinyl 
acetate,  (CH2Br)3C-CH2-0-C2H30. 

Mannitol  hexacetate  is  converted  into  pentabromohexyl  acetate, 
CgHgBr5(0*C2H30),  and  in  this  case'it  was  not  found  possible  to  remove 
the  remaining  acetyl  group  even  when  the  substance  was  heated  at 
170°  for  several  hours  with  the  acetic  acid  solution  of  hydrogen 
bromide. 

118.  "The  ethereal  salts  and  amide  of  dimethoxypropionic  acid 
derived  from  (Z-glyceric  acid."  By  Percy  Faraday  Frankland 
and  Norman  Leslie  Gebhard. 

The  authors  describe  the  preparation  and  properties  of  methyl, 
ethyl,  propyl,  butyl,  heptyl,  and  octyl  dimethoxypropionate?;,  which 
they  have  obtained  by  the  dii-ect  methylation  by  Purdie's  method 
{Trans.,  1899,  75,  153  and  483)  (methyl  iodide  and  silver  oxide)  of 
the  corresponding  ethereal  salts  of  tZ-glyceric  acid. 

The  cZ-glyceric  esters  are  all  hevorotatory,  as  are  also  the  corre- 
sponding dimethoxypropionates,  the  latter  having,  however,  a  much 
higher  molecular  rotation,  whilst  the  molecular  rotations  of  the  di- 
acetylgly cerates,  di-propiouylgly cerates,  di-monochloracetylglycerates, 
di-dichloracetylglycerates,  di-trichloracetylglycerates,  and  di-phen- 
acetylglycerates  are  intermediate  between  the  two. 

As  in  the  case  of  the  glycerates,  the  molecular  rotition  in  the 
normal  series  attains  a  maximum  in  either  the  amyl,  hexyl,  or  heptyl 
term  (the  normal  amyl  and  hexyl  terms  b^ing  still  unknown,  the 
highest  molecular  rotation  actually  observed  is  that  of  the  heptyl 
ester). 

Tables  are  given  comparing  the  molecular  rotations  of  lactic  and 
glyceric  derivatives,  on  the  one  hand,  and  of  malic  and  tartaric  deriv- 
atives on  the  other. 

The  amide  and  methylamide  of  dimethoxypropionic  acid  have  also 
been  prepared.  The  amide  has  a  higher  molecular  rotation  (Isevo) 
than  glyceramide,  whilst  that  of  the  methylamide  is  higher  still. 

The  esters  of  dimethoxypropionic  acid  have  their  rotation  diminished 
by  rise  of  temperature,  whilst  the  latter  increases  the  rotation  of  the 
glycerates  and  diacetylglycerates. 

119.  "The  influence  of  phosphates  on  the  fermentation  of  glucose  by 
yeast  juice.  Preliminary  communication."  By  Arthur  Harden 
and  William  John  Young. 

It  has  previously  been  shown  by  the  authors  {J.  Phijsiol.,  1904,  32; 
Proceedings,  Nov.  12th)  that  the  amount  of  glucose  fermented  by  a 
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given  volume  of  yeast  juice  is  greatly  increased  by  the  addition  of 
boiled  and  filtered  yeast  juice. 

When  the  rates  of  evolution  of  carbon  dioxide  are  compared  from 
(1)  a  mixture  of  yeast  juice  and  glucose,  and  (2)  a  similar  mixture  to 
which  boiled  and  filtered  yeast  juice  has  been  added,  it  is  found  that 
two  phenomena  are  concerned  in  the  production  of  this  increased 
fermentation  in  the  presence  of  boiled  yeast  juice  : 

(a)  The  addition  of  the  boiled  juice  produces  an  initial  rapid  evolu- 
tion of  carbon  dioxide,  which  soon  diminishes  until  a  rate  is  attained 
which  remains  constant  for  many  hours. 

(6)  This  steady  rate  is  usually,  but  not  invariably,  approximately 
equal  to  that  given  by  an  equal  volume  of  the  same  yeast  juice  and 
sugar  to  which  no  addition  has  been  made,  but  diminishes  more  slowly 
than  this,  so  that  the  fermentation  continues  for  a  longer  period. 

The  greater  proportion  of  the  total  increase  is  usually  due  to  this 
second  phenomenon. 

A  similar  initial  rapid  evolution  of  carbon  dioxide  occurs  when  a 
solution  of  sodium  or  potassium  orthophosphate  is  added  instead  of  the 
boiled  juice,  but  in  this  case  no  marked  prolongation  of  the  fermentation 
is  observed. 

The  extra  quantity  of  carbon  dioxide  evolved  in  this  initial  period 
may  be  calculated  by  subtracting  the  amount  corresponding  with  the 
constant  rate  from  the  total  amount  observed.  It  is  then  found  that 
this  quantity  corresponds  with  the  evolution  of  one  molecular 
proportion  of  carbon  dioxide  for  every  atom  of  phosphorus  added  in  the 
form  of  sodium  or  potassium  orthophosphate,  or  present  in  the  boiled 
juice  in  a  form  precipitable  by  magnesia  mixture.  The  greatest 
amount  of  carbon  dioxide  hitherto  obtained  in  this  way  from  25  c.c.  of 
yeast  juice  is  0'46  gram,  corresponding  with  the  addition  of  about 
1*5  grams  of  anhydrous  disodium  hydrogen  phosphate. 

Ordinary  yeast  juice  itself  contains  a  certain  amount  of  dissolved 
phosphate,  and  hence,  when  sugar  is  added  to  it,  the  same  phenomenon 
of  an  initial  rapid  evolution  of  carbon  dioxide  is  obaerved,  but  it  is 
usually  small  in  amount. 

This  evolution  of  carbon  dioxide  is  accompanied  in  all  cases  by  the 
production  of  an  equimolecular  proportion  of  alcohol,  and  represents 
the  alcoholic  fermentation  of  a  corresponding  amount  of  glucose. 

When  the  liquid  in  which  fermentation  has  been  carried  on  in 
presence  of  phosphate  in  boiled  and  filtered,  the  added  phosphorus  is 
found  in  the  filtrate,  but  it  is  no  longer  in  a  form  precipitable  by 
magneHia  mixture  or  silver  nitrate.  The  exact  mode  of  combination 
of  this  phosphorus  in  the  filtrate  and  in  the  unboiled  liquid  has  not 
yet  been  definitely  ascertained. 
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Many  other  questions  of  interest  arise  in  connection  with  this 
phenomenon  and  the  whole  subject  is  still  under  investigation. 

120.  "A     contribution    to    the    study    of   alkylated    glucosides." 
By  James  Colquhoun  Irvine  and  Adam  Cameron. 

By  alkylating  ^-methylglucoside  by  means  of  silver  oxide  and 
methyl  iodide,  tetramethyl  ;3-methylglucoside  was  produced,  which  was 
shown  to  be  identical  with  the  crystalline  pentamethylated  glucose 
previously  obtained  by  the  methylation  of  tetramethyl  glucose.  This 
confirms  the  idea  that  the  alkylation  of  this  sugar  results  in  the 
formation  of  two  isomeric  alkylated  glucosides  which  correspond 
respectively  to  a-  and  /3-methylglucosides.  The  specific  rotations  of 
the  completely  methylated  ^-methylglucoside  in  water,  alcohol,  acetone, 
and  benzene  proved  to  be  -  17-34°,  17-43°,  18-07^,  and  16-56°  respec- 
tively. 

The  interconversion  of  a-  and  /J-tetramethylmethylglucosides  was 
carried  out  by  heating  either  form  with  solutions  of  hydrogen  chloride 
(0-25  percent.)  in  methyl  alcohol,  acetone,  ether,  or  benzene,  the  change 
being  more  rapid  in  alcohol  than  in  the  other  solvents.  In  the  absence 
of  hydrogen  chloride,  no  transformation  took  place. 

Tetramethyl  /3-methylgalacto.side  was  also  prepared  by  alkylating 
/5-methylgalactoside,  and  proved  to  be  identical  with  the  crystalline 
pentamethylated  galactose  already  described  (7Va/w.,  1904,  85,  1071)> 
and  thus  the  nature  of  the  latter  compound  is  established.  In  the 
course  of  this  work  a  fully  methylated  galactoside  was  obtained  which 
differed  from  the  well-defined  a-  and  /J-isomerides  in  displaying  a  very 
low  dextrorotation  and  in  showing  comparatively  small  changes  in 
rotatory  power  when  hydrolysed. 


ADDITIONS  TO  THE  LIBRARY. 

III.  Pamphlets. 

Fresenius,  H.  Chemische  Untersuchung  der  Rbmerquelle  in  Bad 
Ems.     pp.  23.     Wiesbaden  1905. 

Long,  J.  H.  Some  complete  urine  analyses.  (From  the  J.  Anier. 
Med.  Assoc,  1905.) 

On  the  specific  rotation  of  salts  of  casein.    (From  the  J.  Amer^ 

Ch&ni.  Soc,  27,  1905.) 

Warington,   Robert.      Lost  fertility  :   the  production  and  loss  of 
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nitrates  in  the  soil.     (From  the  Trans.  Highland  and  Agric,  Soc.  0/ 
Scotland,  1905.) 

Wetherell,  E.  "W.  A  solution  of  the  problem  of  the  relationship  of 
the  elements,  and  a  theory  of  the  nature  of  matter  deduced  from  the 
laws  which  govern  the  values  of  the  atomic  weights,  pp.  40. 
Bangalore  [1904]. 


LIST  OP  FELLOWS,  1905. 


The  List  of  Fellows  for   1905   is  now  in  active  preparation,  and  no 
change  of  address  received  after  July  31st,  1905,  can  be  included  in  it. 


At  the  next  Meeting,  on  Wednesday,  June  14th,  1905,  at  5.30  p.m., 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
papers  will  be  communicated  : 

"  Influence  of  various  sodium  salts  on  the  solubility  of  sparingly 
soluble  acids."     By  J.  C.  Philip. 

"  The  dielectric  constants  of  phenols  and  their  ethers  dissolved  in 
benzene  and  7/1-xylene."     By  J.  C  Philip  and  Miss  D.  Haynes. 

"  Synthesis  by  means  of  the  silent  electric  discharge."  By  J.  N. 
Collie. 

"  The  ultra-violet  absorption  spectra  of  benzene  and  certain  of  the 
mono-substituted  derivatives."     By  E.  C.  C.  Baly  and  J.  N.  Collie. 

"  Association  in  mixed  solvents."     By  G.  Barger. 

"  The  ultra-violet  absorption  spectra  of  derivatives  of  benzene. 
Part  II.     The  phenols."     By  E.  C.  C.  Baly  and  Miss  E.  K.  Ewbank. 

"The  action  of  water  on  diazo-salts.  A  preliminary  note."  By 
J.  C.  Cain  and  G.  M.  Norman. 

"  Synthesis  of  substances  allied  to  epinephrine."  By  G.  Barger  and 
H.  A.  D.  Jowett. 

•'  A  precise  method  of  determining  the  organic  nitrogen  in  potable 
waters."     By  J.  Campbell  Brown. 

"Synthesis  of  1  :  l-diniothyl-A'-tetrahydrobenzene."  By  A.  W. 
vCrossley  and  Miss  N.  Renouf. 

"Bromine  in  solutions  of  potassium  bromide."     By  F.  P.  Worley. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 

N.B, — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Wednesday,  June  l-lth,  1905. 

Bealey,  Edward  Williams, 

55,  Belsize  Park  Gardens,  Hampstead,  London,  N.W. 
Gentleman.     B.A.  (Honours),  Cambridge,     Chemical  Student,  Fins- 
bury   Technical    College.      Interested   in    Chemical    Discoveries   and 
Investigations. 

R.  Meldola.  F.  Southerden. 

John  Castell-Evans.  Harley  F.  Knight. 

Chas.  R.  Darling. 

Bees,  William  James, 

43,  Ash  Grove,  Hyde  Park,  Leeds. 
Inspector  of  Schools  to  the  Leeds  Education  Committee.  B.Sc.  (Lond. ). 
Would  be  glad  of  the  opportunity  thus  afforded  to  keep  in  touch  with 
the  most  recent  literature  on  the  subject. 

Arthur  Smithells.  S.  Parrish. 

W.  Lowson.  W,  Ludford  Freeman. 

J.  Hembrough. 

Bennett,  Joseph, 

North  Adams,  Mass.,  U.S.A. 
Print  Works  Manager.  Silver  Medallist  of  City  and  Guilds  of 
London  Institute.  1st  Class  Honors  in  Chemistry,  South  Kensing- 
ton [Examinations.  Manager  of  the  Windsor  Printing  Co.,  North 
Adams,  Mass.,  U.S.A.  Am  desirous  of  getting  the  Publication  of  the 
Society  for  a  knowledge  of  the  latest  work  in  chemistry. 

Fred.  S,  Watson.  Fred.  R.  Grundey. 

S.  Bradbury.  Samuel  Pollitt. 

Fredk.  Davis.  W.  II,  Perkin,  jun. 
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Bousfleld,  William  Robert, 
St.  Swithin's,  Hendon. 
Barrister-at-Law,  K.C.  M.A.  Cantab.  Author  of  the  following 
papers  :  "  Influence  of  Temperature  on  the  Conductivity  of  Electrolytic 
Solutions"  {Proc.  Roy.  Soc,  1902,  71,  pp.  42—64),  "The  Purification 
of  Water  by  Continuous  Fractional  Distillation "  {Proc.  Chem.  Soc, 
1903,  20,  49),  "The  Electrical  Conductivity  and  Other  Properties  of 
Sodium  Hydroxide  in  Aqueous  Solutions "  (P/nV.  Trans.,  1905,  204^ 
253 — 322),  "  Ionic  Sizes  in  Relation  to  the  Conductivity  of  Electro- 
lytes" {Proc.  Roy.  Soc,  74,  563—564,  1905). 

William  A.  Tilden.  M.  O.  Forster. 

Thomas  Martin  Lowry.  R.  Meldola. 

W.  H.  Perkin,  jun. 


Campbell,  Eric  William, 
97,  Eaton  Square. 
Student  at  Central  Technical  College,  South  Kensington,    Educated! 
at  Eton.     Studied   Chemistry  for  two  years  at  Neuenheim  College, 
Heidelberg.     Now   a  student   in   the   Department   of    Chemistry  at 
Central  Technical  College,  South  Kensington. 

Gerald  T.  Moody.  *    William  A.  Davis. 

E.  Frankland  Armstrong.  W.  A.  Lethbridge. 

E.  Horton.  R.  Berncastle. 

M.  0.  Forster. 


Cowie,  William  Beaverly, 

26,  East  Claremont  St.,  Edinburgh. 
Teacher  of  Chemistry,  Edinburgh  Central  School  of  Pharmacy. 
Student  of  Chemistry  under  Prof.  W.  H.  Perkin,  Ph.D.,  F.R.S.,  &c., 
1889,  1890,  1891.  Engaged  in  Analytical  and  Manufacturing  Chemistry 
at  the  Laboratories  of  Messrs.  T.  and  H.  Smith  &  Co.,  Edinburgh,, 
from  1892  to  1895.  Teacher  of  Chemistry,  Edinburgh  Central  School 
of  Pharmacy,  from  1895  to  1905. 

W.  H.  Perkin,  jun.  Leonard  Dobbin. 

J.  Gibson.  George  Senter. 

//.  Burrows. 

Day,  William  Walpole, 
EUerslic,  Harrogate. 
Science   Maater.     Bachelor    of    Science    (Organic    and    Inorganic 
ChemiKtry  and   Mathematics),  University  of  Wales.      Science  Master 
Hinco  1K9H.     Four  yoars'  work  at  Shaftesbury  (Jrammar  School  and 
2l  years'  work  at  King  Edward  VI.  School,  Nuneaton,  including  in 
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each  case  reorganisation  of  the  Science  side  and  building  <and  fitting 
up  of  new  laboratories. 

J.  J.  Sufl borough.  J.  P.  Millington. 

T.  Campbell  Jiuues.  H.  O.  Jones. 

IF.  /.  SeU. 

De  Lury,  Ralph  Emerson, 

Manilla,  Ontario,  Canada. 
Fellow  in  Chemistry,  University  of  Toronto.  B.A.,  1st  Cla^s 
Honours  in  Physics  and  Chemistry,  University  of  Toronto,  1 903 ; 
M.A,,  University  of  Toronto,  1904 ;  has  been  instructor  in  the 
Department  of  Chemistry  since  graduation.  Publications :  "  Kate  of 
Oxidation  of  Potassium  Iodide  by  Chromic  Acid,"  Journal  of  Phyaical 
Chemistry,  Vol.  7,  No.  4,  April,  1903. 

W.  R.  Lang.  W.  H.  Ellis. 

W.  Lash  Miller.  William  Ramsay. 

W.  Lester  Alton. 
Donald,  Robert, 

75,  Clyde  St.,  Dunedin,  N.Z. 
B.A.,  M.A.,  B.Sc.  (N.Z.);  M.R.O.S.  (Eng.) ;  L.R.C.P.  (Lond.) ; 
D.P.H.  (Oxon.);  holder  of  "  A4 "  certificate  as  teacher  under  the 
Education  Department  of  N.Z.  Now  practising  Medicine.  Studied 
Chemical  Technology,  and  worked  out  a  thesis  on  "  The  Composition 
and  Calorific  Power  of  some  N.Z.  Coals "  ;  thus  gained  the  M.A- 
degree  with  Honours  (2nd  class — Home  examiners).  Acted  for  two 
months  in  each  of  two  successive  years  as  Science  Teacher  in  the 
Otago  Training  College,  and  for  six  months  as  (relieving)  Science 
Master  in  Otago  High  School.  As  I  am  returning  to  New  Zealand 
I  wish  to  obtain  the  Journal  of  the  Chemical  Society,  and  to  keep  in 
touch  with  current  Chemical  Science. 

Frederic  Jas.  M.  Page.  Hermann  C.  T.  Gardner. 

Hugh  C.  H.  Candy.  John   Wade. 

John  Greenaway. 

Forster,  Ernest  Lyle  Car  man, 
Brampton,  Ontario,  Canada. 
Assistant  in  Chemistry,  University  of  Toronto.  B  A  ,  1903,  Chem. 
and  Min.  (Honours  II.  Class);  M.A.,  1904,  Toronto  :  has  been  instructor 
in  the  Department  of  Chemistry  since  graduation ;  Publication  : — 
"  The  Rate  of  Formation  of  lodates  in  Alkaline  Solutions  of  Iodine," 
Dec,  1903,  Journal  of  Physical  Chemistry. 

W.  R.  Lang.  W.  H.  Ellis. 

W.  Lash  Miller.  William   Ramsay. 

W.  Lester-  Alton, 
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Henstock,  Herbert, 

Feldeggstrasse  33,  Ziirich  V,  Switzerland. 
Student  of  Chemistry.  (1)  Paper  on  Brom-diraethyl-  and  -tvi- 
methyl-succinic  acids  by  W.  A.  Bone  and  H.  Henstock  (Trans.  Chem. 
Soc,  1903,  vol.  83).  (2)  I  was  three  years  as  chemist  to  Messrs. 
Harrison,  Blair  &  Co.,  Alkali  Works,  Farnworth,  nr.  Bolton,  Lanes. 
(3)  I  took  my  degree,  B.Sc.  (Honours  in  Cliemistry),  Victoria  Univer- 
8  ty.  1902.  (4)  I  have  studied  for  2  years  at  the  University  of  Zurich 
under  Prof.  Werner,  preparatory  to  taking  the  Ph.D.  degree. 

H.  B.  Dixon.  G.  H.  Bailey. 

W.  H.  Perkin,  jun.  D.  L.  Chapman. 

Norman  Smith.  William  A.  Bone. 

Jarrard,  William  John, 

41,  Whittingstall  Eoad,  Fiilham,  S.W. 
Demonstrator  in  Chemistry.  B.Sc.  (London,  First  Class  Honours 
iu  Chemistry).  A.R.C.Sc.  (London).  Teaching  Associate,  Royal 
College  of  Science  (London).  Student,  Mason-University  College, 
Birmingham  (1896 — 1899),  and  Eoyal  College  of  Science  (London), 
1899—1901  and  1902—1903.  Science  Master,  the  Grammar  School, 
Amersham  (1901 — 1902).  Student-Demonstrator  in  Chemistry  at 
Royal  College  of  Science  (1903 — 1905).  Lecturer  and  Demon- 
strator in  Chemistry  at  the  Polytechnic,  Kingston-on-Thames. 
William  A.  Tilden.  G.  T.  Morgan. 

M.  O.  Forster.  Chapman  Jones. 

G.  S.  Nowth. 

Mason,  Arthur  Walter, 

6,  Northumberland  Place,  North  Shields. 
Science  Master.  Bachelor  of  Science,  London  University  (First 
Class  in  Final,  Inter.,  and  Matric).  Science  Master,  Tyn»mouth 
Secondary  School  and  Pupil  Teachers'  Centre.  Lecturer  and  Demon- 
strator in  Chemistry  in  Evening  Classes  under  Borough  Council. 
Lecturer  in  Science  to  Teachers'  Training  Classes  under  Borough 
Council. 

George  Frederick  Tyler  Phillips.     I).  Tyrrell. 
S.  Hewitt.  Thomas  L.  D.  Porter. 

Francis  SiUtoii. 

Ro88,  Frederick  Wilson  Montrose, 
21,  Hoho  Sijuari',  W. 
Analyst  to  MohKfH.  Crosse  and  Blackwell,  Ltd.  Student  at  Finsbury 
Technical  College,  Evening  Hoshiou,    1901—1902.     2J^  years  in  the 
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laboratory   of    Messrs.    Burroughs,    Wellcome    &    Co.      Four    years 
analyst  to  Messrs.  Crosse  and  Blackwell. 

R.  Meldola.  F.  Henry  Streatfeild. 

Wyndham  R.  Dunstan.  J.  C.  Crocker. 

John  Castell-Evans.  F.  H.  Lowe. 

Steger,  James, 

111,  Chesterfield  Road,  Bristol. 
Science    Teacher.      B.Sc.     (London)    in    Chemistry.      Teacher    of 
Chemistry  for  over  ten  years.     Have  worked  as  student  in  the  labora- 
tories of   University  College,  Bristol,  Yorkshire   College,  Leeds,  and 
Royal  College  of  Science. 

Ernest  H.  Cook.  Chapman  Jones. 

M.  O.  Forster.  James  C.  Philip. 

G.  T.  Morgan.  William  A.  Tilden. 

Tuck,  William  Bradshaw, 

University  College,  Gower  Street,  W.C. 
Student.     Inter.  B.Sc.   Have  been  3  years  in  Sir  William  Ramsay's 
laboratory.     At  present  engaged  iu  Research  Work. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

J.  Norman  Collie.  J.  K.  H.  Inglis. 

Samuel  Smiles. 
White,  John  William, 

9,  Hampden    Place,  Halifax,  Yorks,   and  University  College, 
London. 
Student.     Ititenuediate,  B.Sc.    Two  years  in  Sir  William  Ramsay's 
Laboratory,  University  College. 

William  Ramsay.  J.  K.  H.  Inglis. 

J.  Norman  Collie.  Edward  C.  Cyril  Baly. 

Samuel  Smiles. 
Wren,  William  James, 

271,  Park  Road,  Oldham. 
Science  Master,  Waterford  High  Schools.  Associate  (Faculty  of 
Applied  Cliemistry),  ex-Royal  Scholar  and  Exhibitioner,  Royal  College 
of  Science,  Dublin.  Formerly  private  assistant  to  Professor 
W.  N.  Hartley  and  Demonstrator  under  the  Department  of  Technical 
Instruction. 

W.  N.  Hartley.  F.  G.  Donnan. 

J.  Holms  Pollok.  W.  E.  Adeney. 

J.  Campbell  Brown. 
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Wednesday,  June  14th,  1905,  Professor  E.  Meldola,  F.R.S.,  Presi- 
dent, in  the  Chair. 

Mr.  G.  W.  T.  Horrod  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Harry  Dunlop,  Cragdarroch  Cove,  Dumbartonshire. 
Eric   Haydn-Morris,  c/o  Messrs,   G.   Mowling   <k   Son,  Footscray, 
Melbourne,  Victoria. 

The  President  announced  that  it  had  been  decided  by  the  Council 
that  the  ordinary  meetings  of  the  Society  shall  be  held  diu'ing  the 
ensuing  Session  on  the  first  and  third  Thursdays  at  8.30  p.m. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  : 

Edward  Williams  Bealey,  B.A.  Ernest  Lyle  Carman  Forster,  M.A. 

AVilliam  James  Bees,  B.Sc.  Herbert  Henstock,  B.Sc. 

Joseph  Bennett.  William  John  Jarrard,  B.Sc. 

William    Kobert   Bousfield,    M.A.,  Arthur  Walter  Mason,  B.Sc. 

K.C.,  M.P.  Frederick  Wilson  Montrose  Ross. 

Eric  William  Campbell.  James  Steger,  B.Sc. 

William  Beaverly  Cowie.  William  Bradshaw  Tuck. 

William  Walpole  Day,  B.Sc.  John  William  White. 

Kalph  Emerson  De  Lury,  M.A.  William  James  Wren. 
Robert      Donald,      M.A.,      B.Sc, 

M.R.C.S.,  L.R.C.P. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*121.  "Influence    of   various    sodium   salts    on    the   solubility  of 
sparingly  soluble  acids,"     By  James  Charles  Philip. 

That  magnesium  hydroxide  is  more  soluble  in  ammonium  chloride 
solutions  than  in  pure  water  is  due,  according  to  one  current  explana- 
tion, to  the  formation  of  undissociated  ammonium  hydroxide  and  the 
consequent  removal  of  hydroxyl  ions,  this  leading  to  the  solution  of 
more  hydroxide.  If  this  is  so,  then  conversely  the  solubility  of  spar- 
ingly soluble  acids  should  be  increased  in  the  presence  of  sodium  salts 
of  weak  acids.  This  is  found  to  be  actually  the  case,  and  the  influence 
of  sodium  formate,  acetate,  and  butyrate  on  the  solubility  of  cinnamic, 
benzoic,  salicylic,  and  o-nitrobenzoic  acids  has  been  determined  at 
26 "4°  It  is  to  be  expected  on  theoretical  grounds,  and  the  expectation 
is  confirmed  by  the  experimental  results,  that  the  extent  to  which  the 
solubility  of  a  given  sparingly  soluble  acid  is  increased  by  the  presence 
of  the  sodium  salt  NaA  will  depend  on  the  strength  of  the  acid  HA. 
If  the  concentration  of  the  sparingly  soluble  acid  in  the  saturated 
solution  is  plotted  against  the  concentration  of  the  added  salt 
(NaA,  NaA',  NaA",  &c),  it  is  found  that  the  order  of  the  curves  so 
obtained  is  the  order  of  strength  of  the  acids  HA,  HA',  HA",  &c. 
Further,  the  increase  of  solubility  of  cinnamic  acid  (for  example)  in  a 
solution  of  NaA  of  known  concentration,  as  compared  with  its  solu- 
bility in  pure  water,  can  be  calculated  in  good  agreement  with 
experiment  when  the  solubility  product  for  cinnamic  acid  and  the 
dissociation  constant  of  the  acid  HA  are  known. 


*122.  "  The  dielectric  constants  of  phenols  and  their  ethers  dissolved 
in  benzene  and  ?/; -xylene."  By  James  Charles  Philip  and 
Dorothy  Haynes. 

Evidence  was  brought  forward  some  time  ago  by  one  of  the  authors 
(Philip,  Zeit.  phyaikal.  Chem.,  1897,24,  18)  showing  that  the  dielectric 
constant  of  an  alcohol  calculated  from  the  dielectric  constant  of  its 
benzene  solution  decreases  as  the  concentration  of  the  alcohol  decreases, 
and  is  in  all  cases  less  than  the  directly  determined  dielectric  constant 
of  the  pure  alcohol.  This  behaviour,  connected  probably  with  the 
associative  tendency  of  the  alcohol  molecules,  has  now  been  observed 
also  in  the  case  of  phenols.  The  phenomenon  is  well  marked  in  the 
case  of  phenol  itself,  but  less  distinct  in  the  case  of  the  cresols ; 
indeed,  the  dielectric  power  of  o-cresol  in  benzene  solution  seems  to 
be  nearly  indei)endent  of  the  concentration.  The  plienol  ethers,  in 
which  the  asHociative  tendency  has  been  got  rid   of   by   obliterating 
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the  hydroxy-group,  exhibit  an  almost  normal  dielectric  behaviour  in 
benzene  solution.  It  is  noteworthy  that  the  introduction  of  a 
methyl  group  at  any  point  in  the  ring  lowers  the  dielectric  constant 
of  anisole,  the  lowering  effect,  however,  of  the  methyl  group  being 
much  greater  in  the  ortho-position  than  in  either  the  meta-  or  para- 
position. 

Discussion. 

Sir  William  Ramsay  inquired  whether  Dr.  Philip's  measurements 
threw  any  light  on  the  fact  that  the  molecular  weight  of  alcohol  in 
benzene  solutions  may  rise  as  high  as  230.  Was  this  due  to  poly- 
merisation of  the  alcohol  or  to  a  compound  of  alcohol  with  benzene  ? 

Dr.  Philip  said  that  although  the  dielectric  property  of  alcohol  in 
benzene  had  been  found  to  diminish  with  dilution  in  an  analogous 
manner  to  the  molecular  weight,  no  evidence  had  been  obtained  bearing 
on  the  point  referred  to  by  Sir  William  Ramsay. 

*123.  "  Synthesis    by    means    of   the    silent    electric     discharge." 
By  John  Norman  Collie. 

When  pure  ethylene  was  submitted  to  the  action  of  the  silent  electric 
discharge  in  a  vessel  cooled  to  -  20°,  polymerisation  occurred,  and  a 
liquid  was  produced  together  with  some  hydrogen  gas.  In  one  experi- 
ment, 210  c.c.  of  ethylene  gave  about  40  c.c.  of  hydrogen. 

Ten  grams  of  the  liquid  produced  by  the  polymerisation  of  ethyl- 
ene   were   fractionated.     The   fractions  collected  and   their  analyses 

wei*e  as  follows  : 

DLstilled 
100°.     100—150°.  150—200°.  200—250°.  Residue.      residue. 

C 83-4  85-3  85-8  86-0  877  877 

H 160  15'3  14-3  14-0  12-4  123 

The  first  fraction  was  very  small ;  most  of  the  distillate  collected 
in  the  two  fractions  100 — 150°  and  150 — 200°,  the  chief  part  boiling 
between  130°  and  170°.  The  residue  left  in  the  flask  was  a  dark 
resinous  substance,  which,  on  heating,  smelt  of  burnt  india-rubber ; 
this  product  weighed  4  grams,  or  two-fifths  of  the  whole. 

The  decrease  in  hydrogen  and  increase  in  carbon  in  the  above 
analyses  is  interesting  ;  olefinic  hydrocarbons,  C^Hjj^  require  C  =  85*7  ; 
H  =  14-3;  CjoHgj  requires  C  =  87-7  ;  H  =  12-3  per  cent. 

These  various  fractions  were  oxidised  by  means  of  potassium  per- 
manganate solution  in  the  cold.  After  filtering  off  the  precipitated 
manganese  oxide,  the  solution  of  potassium  salts  was  acidified ;  a 
strong  odour  of  either  valeric  or  caproic  aldehyde  was  at  once  pro- 
duced in  the  case  of  the  two  fractions  (100—150°)  and  (150—200°). 
These   aldehydes    were    distilled    in    steam   and  oxidised  with  silver 
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oxide.  The  silver  salt  gave,  on  analysis,  Ag  =  48  per  cent.,  which  is 
equivalent  to  an  acid  of  molecular  weight  118,  that  of  caproic  acid 
being  116. 

Ethylene  was  also  mixed  with  carbon  monoxide  and  submitted  to 
the  silent  electric  discharge,  when  aldehydes  were  formed  in  small 
quantity.  Formaldehyde  and  acrolein  were  both  probably  present, 
but  the  chief  condensation  that  occurred  was  that  of  the  ethylene 
itself  to  form  hydrocarbons  having  high  boiling  points. 

The  facts  that  are  of  especial  interest  are  that  ethylene  under  the 
influence  of  the  silent  electric  discharge  at  the  ordinary  temperature 
will  not  only  unite  with  carbon  monoxide,  but  will  also  polymerise, 
jielding  a  series  of  f complicated  hydrocarbons;  the  chief  substances 
formed  boil  at  about  150 — 160°  and  apparently  approximate  in  com- 
position to  Cj^Hgo ;  moreover,  further  condensation  means  loss  of 
hydrogen  and  the  formation  of  compounds  approximating  both  in 
properties  and  composition  to  the  terpene  derivatives.  On  oxidation, 
the  olefinic  hydrocarbons  break  down,  yielding  compounds  containing 
about  six  carbon  atoms  in  the  molecule. 

Discussion. 

Mr.  Harcourt  referred  to  experiments  on  ozone  by  Sir  B.  Brodie, 
in  which  the  oxygen  exposed  in  a  Siemens  tube  to  the  silent  discharge 
was  mixed  with  a  large  proportion  of  carbon  dioxide,  the  idea  being 
that  ozone  might  be  protected  during  its  formation  by  dilution  with 
carbon  dioxide  and  obtained  afterwards  in  a  concentrated  form  by 
absorption  of  the  diluent.  The  results,  however,  showed  that  carbon 
dioxide  was  decomposed  and  ozone  formed  from  it ;  moreover,  a  brown 
coating  was  deposited  on  the  glass,  this  product  being  readily  soluble 
in  water.  This  experiment  seemed  to  be  an  illustration  of  Dr.  Collie's 
view  that  the  syntheses  which  plants  effect  under  the  influence  of 
sunlight,  foi-ming  complex  products  out  of  carbon  dioxide  and  water, 
may  be  to  some  extent  paralleled  by  the  action  of  the  silent  discharge. 

Professor  Tilden  reminded  the  author  that  experiments  of  the  same 
character  and  having  similar  results  had  already  been  carried  out  by 
Berthelot  (Journ.  Chom.  Soc,  1876,  ii,  596). 

The  President  considered  that  not  the  least  interesting  part  of 
Professor  Collie's  paper  was  the  fact  that  he  had  succeeded  in  obtaining 
a  sufiiciont  quantity  of  the  synthesised  products  to  enable  him  to  give 
definite  and  quantitative  information  as  to  their  nature.  Most  of  the 
workers  who  had  studied  the  synthetical  action  of  the  silent  electric  dis- 
charge had  liithorto  only  given  qualitative  results.  With  reference  to 
the  polymoriHing  action  of  this  discharge,  lie  (the  President)  mentioned 
that  Hoino  years  ago,  in  conjunction   with   Mr.  11.  J.  Strutt,  he  had 
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made  some  experiments  having  for  their  object  the  possible  combina- 
tion of  argon  with  acetylene.  No  combination  was  observed,  but  the 
polymerising  action  of  the  discharge  on  the  acetylene  was  very  obvious, 
an  accumulation  of  tarry  and  resinous  products  being  obtained,  but 
these  were  not  further  examined,  as  practically  the  whole  of  the  argon 
originally  mixed  with  the  acetylene  was  recovered  at  the  end  of  the 
experiments.  With  respect  to  photosynthetic  processes,  he  thought  it 
might  be  of  interest,  in  view  of  the  modern  developments  of  radio- 
activity, to  call  attention  once  again  to  the  older  work  of  Fay  and  of 
Seekamp,  who  state  that  photochemical  decompositions  are  in  many 
cases  promoted  by  the  addition  of  uranium  salts  to  the  solutions. 
This  raises  the  question  whether  the  energy,  which  must  be  supposed 
to  be  liberated  on  the  "  disintegration "  hypothesis  of  the  uranium 
atom,  may  not  play  a  part  in  such  photochemical  processes. 


*124.  "  The  ultra-violet  absorption  spectra  of  aromatic  compounds. 
Part  I.  Benzene  and  certain  mono-sabstituted  derivatives." 
By  Edward  Charles  Cyril  Baly  and  John  Norman  Collie. 

The  ultra-violet  absorption  spectra  of  benzene  and  of  some  of 
its  mono-substituted  derivatives  were  described.  It  has  been  found 
that  benzene  presents  seven  separate  absorption  bands,  and  it  was 
shown  how  the  formation  of  these  may  be  accounted  for  by  attributing 
each  one  to  a  separate  and  distinct  process  of  dynamic  isomerism  con- 
nected with  the  linking  changes  within  the  benzene  molecule.  In  the 
case  of  the  mono-substituted  derivatives  of  benzene,  it  is  shown  how 
their  absorption  spectra  may  be  arranged  in  types,  and  it  appears  that 
each  type  corresponds  either  to  complete  saturation  or  to  the  nature 
and  position  of  unsaturated  atoms  in  the  substituent  group.  The 
presence  of  an  unsaturated  atom  in  the  a-,  /3-,  or  y-position  in  the  side- 
chain  thus  produces  a  particular  type  of  absorption.  When  the  un- 
saturated atom  is  present  in  the  8-position,  it  is  apparently  removed 
too  far  from  the  nucleus  to  exercise  any  effect,  with  the  i-esult  that 
the  same  absorption  spectrum  is  obtained  as  if  the  side-chain  were 
completely  saturated. 


*125.  "The  ultra-violet  absorption  spectra  of  aromatic  compounds. 
Part  II.  The  phenols."  By  Edward  Charles  Cyril  Baly  and 
Elinor  Katharine  Ewbank. 

The  ultra-violet  absorption  spectra  of  anisole  and  phenetole  are  found 
to  differ  from  that  of  phenol ;  in  the  former'cases,  the  single  absorption 
band   given  by  phenol  is  subdivided   near  its  head   into  two  bands. 
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The  absorption  band  pi'oduced  by  the  dynamic  isomerism  existing  in 
solutions  of  acetylacetone  and  similar  tautomeric  substances  of  the 
aliphatic  series  occupies  very  nearly  the  same  position  as  the  band 
given  by  phenol.  The  existence  of  a  similar  type  of  dynamic  iso- 
merism in  the  case  of  phenol  would,  therefore,  explain  the  difference 
between  the  spectra  of  phenol  and  its  ethers.  The  presence  of  this 
kind  of  tautomerism,  that  is,  a  labile  hydrogen  atom,  in  phenol  is 
proved  by  the  influence  of  acid  and  alkali  on  the  spectrum  of  this 
substance.  Just  as  in  the  case  of  certain  aliphatic  tautomeric  com- 
pounds, the  position  of  the  absorption  band  is  shifted  towards  the  red 
on  the  addition  of  sodium  hydroxide,  whilst  the  addition  of  acid  tends 
to  restrain  the  dynamic  isomerism.  The  results  obtained  with  the 
three  dihydroxybenzenes,  the  three  cresols,  and  ^^-aminophenol  support 
the  view  that  similar  tautomerism  exists  in  these  substances. 


*126.  "Association  in  mixed  solvents."    By  George  Barger. 

The  association  which  many  hydroxylated  substances  exhibit  in 
some  solvents  (benzene,  chloi-oform)  does  not  occur  in  others  (alcohol, 
acetic  acid),  probably  because  the  latter  form  loose  molecular  com- 
pounds with  the  solute  according  to  the  law  of  mass  action  (Abegg, 
Zeit.  anorg.  Chem.,  1904,  39,  330).  In  dilute  solutions,  the  concentra- 
tion of  the  solvent  is  large  compared  with  that  of  the  solute,  and  if 
the  solvent  is  dissociative  its  influence  predominates.  The  present 
investigation  deals  with  cases  in  which  the  concentration  of  the  dis- 
sociative solvent  was  reduced  by  mixing  it  with  an  associative  one. 

The  dissolved  substances  were  acids,  alcohols,  phenols,  and  oximes 
Dilute  solutions  of  these  were  made  in  mixtures  of  toluene,  benzene 
chloroform,  or  carbon  tetrachloride  with  one  of  the  following  dissocia 
tive  solvents  :  pyridine,  acetic  acid,  ethyl  acetate,  methyl  acetate 
ethyl  formate,  ethyl  alcohol,  methyl  alcohol,  and  acetone.  The  mole 
cular  weight  of  the  solute  was  determined  by  the  author's  microscopic 
method  {Trans.,  1904,  86,  286),  this  process  being  particularly  suited 
for  work  with  mixtures. 

The  results  are  in  general  agreement  with  what  might  be  expected 
from  mass  action  according  to  the  above  theory.  The  molecular  weight 
is  normal  in  nearly  all  the  mixtures,  and  association  only  persists  when 
the  percentage  of  the  dissociative  solvent  is  very  small. 

The  esters  are  the  least  powerful  of  the  dissociative  solvents  exam- 
ined, which  is  in  accordance  with  their  boliaviour  in  other  respects. 
For  instance,  as  the  result  of  a  study  of  the  boiling  points  of  homolo- 
gous series,  Young  places  tlio  esters  botwuou  associated  and  uou- 
associated  liquids  {I'hil.  Mag,,  1905,  [vi],  9,  1). 
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According  to  Lachnaaa  {J.  Amer.  Cliem.  Soc,  1903,  25,  50),  brown 
solutions  of  iodine  owe  their  colour  to  the  formation  of  loose  molecular 
compounds  between  solute  and  solvent.  If  equal  volumes  of  an 
alcoholic  and  a  chloroform  solution  containing  equal  quantities  of 
iodine  are  mixed,  the  colour  of  the  mixture  is  not  intermediate  between 
that  of  the  component  solutions,  but  is  more  like  that  of  the  alcoholic 
solution.  This  experiment  serves  to  illustrate  the  mass  action  effect 
of  the  solvent. 


*127.  "  Synthesis  of  substances  allied  to  epinephrine."     By  George 
Barger  and  Hooper  Albert  Dickinson  Jowett. 

The  authors  have  attempted  to  synthesise  a  compound  having  the 
formula 

OH 

/\0H 


:!H-OH 


CH-( 
CH./ 


NHMe 


which  was    proposed    by   one   of   them   (Trans.,   1904,  85,   192)  for 
epinephrine  (adrenaline),  the  active  principle  of  the  suprarenal  gland. 

Although  the  methylene  and  dimethyl  ethers  were  prepared,  the 
dihydroxy-base  could  not  be  isolated. 

The  constitution  of  the  ether  bases  was  proved  by  their  oxidation  to 
piperonylic  or  veratric  acid  respectively.  The  dihydroxy-base  could 
not  be  obtained  from  the  ethers,  although  indications  of  the  formation 
of  a  substance  having  the  chemical  and  physiological  properties  of 
epinephrine  were  obtained  by  the  action  of  dilute  hydrochloric  acid  at 
150°  on  the  methylene  ether. 

The  following  compounds  were  prepared  and  described :  a-3  : 4- 
m.ethylenedioxypJienyl-aji-dibromoethane,  CHoIO.,IC^H3'CHBr*CHoBr, 
needles,  m.  p.  82 — 83°  ;  a-3  \Ai-methylenedioxyp}ienyl-^-hromo-a-hydroxy- 
ethane,  CH2:0,:C^H3-CH(OH)-CH.Br,  long  needles,  m.  p.  107—108°; 
^-3  : 4:-methylenedioxyphenyl-ft-hydroxyethylmethylamine  picrate, 

CH2:02:CgH3-CH(OH)-CHo-NHMe,C^H30;N3, 
yellow  needles,  m.  p.  178°;  the  corresponding  base  and  platinicldoride 
are  amorphous  :  3  :  4^-dimethoxystyre7ie,  (CH30)2lCjH3*CHICH2,  colour- 
less liquid  boiling  at  120 — 125°/ 10  mm.:  a-3  :  4:-dimethoxypheny  l- 
a(3-dibronwethane,  (CH30)2:CaH3-CHBr-CH2Br,  needles,  m.  p.  102°; 
a-3  :  i-dimethoxyphenyl-ft-bromo-a-hydroxyethane, 

(CH30)2:CeH3-CH(OH)-CH2Br, 
long  needles,  m.  p.  68°. 
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The  corresponding  methylamine  base  could  not  be  crystallised,  nor 
could  any  crystalline  salt  be  obtained. 

The  piperonyldibromide  (m.  p.  160°)  described  by  Mameli  {Gazzetta, 
1904,  34,  [i],  358)  is  really  the  dihrcyniohydrin, 

CH2:02:CeH2Br-CH(OH)-CH2Br, 
and  has  been  obtained  by  the  action  of  bromine  water  on  the  bromo- 
hjc'rin    and  also  by  the  action  of  phosphorus  pentachloride  on  the 
dibromide. 


*128    "  The  determination  of  melting  points  at  low  temperatures." 
By  Leo  Frank  Guttmann. 

j^  method  has  been  worked  out  for  readily  determining  melting 
points  at  low  temperatures  by  means  of  a  constantan-copper  couple 
connected  to  a  delicate  galvanometer.  The  couple  was  calibrated  by 
immersion  in  substances  of  known  melting  point ;  ice,  chloroform, 
ether,  liquid  air,  and  a  mixture  of  solid  carbon  dioxide  and  alcohol 
being  chosen.  The  melting  point  of  ethyl  bromide  had  been  deter- 
mined by  a  previous  observer  to  be  —  129*5°,  and  it  is  now  shown  to 
be  -118°,  the  low  number  formerly  obtained  being  due  to  an  ad- 
mixture of  ether.  The  melting  point  of  some  very  pure  toluene  was 
also  found  to  be  higher  than  that  of  ordinary  pure  toluene,  to  which 
the  melting  point  -  97°  to  ~  99°  had  been  ascribed. 

The  melting  points  determined  were  methyl  alcohol,  -  98° ;  ethyl 
alcohol,  -117-3°;  methyl  iodide,  -  64° ;  ethyl  chloride,  -142°;  ethyl 
bromide,  -118°;  ethyl  iodide,  -109°;  toluene,  -92°;  w-xylene, 
-  55°  ;  ethylbenzene,  -  93°. 

Ethyl  alcohol  was  found  to  have  the  property  of  supercooling  to  a 
remarkable  degree.  It  could  be  frozen  to  a  clear,  transparent  glass  by 
immersion  in  liquid  air,  and  if  it  was  then  allowed  to  warm  up 
slowly  to  -  1 35°,  crystallisation  set  in  explosively,  the  temperature 
rising  about  20°  in  10  seconds  and  a  white,  opaque  mass  of  crystallised 
alcohol  being  formed. 


29.  "The  action  of  water  on    diazo  salts.     A    preliminary  note." 
By  John  Cannell  Cain  and  George  Marshall  Norman. 

One  of  the  authors  has  shown  {Trans.,  1903,  83,  688)  that  little  or 
no  hydroxy-compound  is  obtained  by  boiling  certain  ortho-substitutod 
diazo-salts  of  the  diphenyl  series  with  dilute  acids,  but  that  quinonoid 
derivatives  resulted.  As  there  are  a  large  number  of  similarly  sub- 
stituted compounds  belonging  to  the  benzene  series  which  are  said  not 
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to  yield  the  corresponding  phenols  on  boiling  with  water  or  acids,  it 
appeared  to  be  of  interest  to  examine  these  with  the  object,  if 
possible,  of  elucidating  the  course  of  the  reaction. 

s-Tribromoaniline. — Silberstein  (/.  pr.  Chem.,  1883,  27,  98)  was 
unable  to  obtain  any  phenolic  derivative  by  boiling  s-tribromobenzene- 
diazonium  sulphate  or  nitrate  with  dilute  acids,  and  Orton,  in  a  recent 
communication  (Proc,  1905,  21,  168),  obtained  no  trace  of  the  pheuol 
either  with  dilute  or  strong  sulphuric  acid.  By  using  the  method 
described  in  the  German  Patent  95339,  which  consists  in  heating  the 
diazo-solution  with  a  mixture  of  dilute  sulphuric  acid  and  sodium 
sulphate  (applied  in  the  patent  to  the  production  of  guaiacol  from 
o-anisidine),  we  have  been  able  to  isolate  the  corresponding  s-tribromo- 
phenol  (m.  p.  92 — 93°),  although  the  yield  is  small. 

The  failure  of  other  observers  to  obtain  this  product  is  no  doubt 
explained  by  the  facts  that  the  decomposition  point  of  this  very  stable 
diazo-salt  is  considerably  above  100°,  and  by  using  more  concentrated 
sulphuric  acid  in  order  to  reach  a  higher  temperature  a  very  consider- 
able retarding  influence  is  introduced. 

This  retarding  influence  can  be  measured  by  determining  the 
"  coeflScient  of  decomposition,  C,"  according  to  the  method  described  by 
one  of  the  authors  {I'rans.,  1902,  81, 1412).  Thus  in  the  case  of  diazo- 
benzene  chloride,  the  value  of  C  in  the  case  of  the  chloride  is  0'0298 
{loc.  cit.,  p.  U20). 

A  blank  experiment  in  which  an  equivalent  quantity  of  sulphuric 
acid  was  substituted  gave  exactly  the  same  number,  the  diazo-solution 
containing  0'7  per  cent,  of  HgSO^.  When,  however,  the  amount  of 
sulphuric  acid  is  increased  until  the  solution  contains  about  35  per 
cent,  of  the  acid,  the  value  of  C  becomes  0"0191.  It  follows,  there- 
fore, that  an  increase  in  the  qviantity  of  sulphuric  acid  produces  an 
increase  in  the  stability  of  the  diazo-compound  (compare  £er.,  1890, 
23,  2994). 

8-Trichloroaniline. — Hantzsch  {Ber.,  1895,  28,  685)  prepared  a 
solution  of  the  diazo-chloride  of  this  substance,  and  was  unable  to 
detect  the  formation  of  the  corresponding  phenol  by  the  action  of 
heat.  He  says,  "  Trichlordiazobenzolchlorid  lasst  sich  mit  Wasser, 
ja  selbst  mit  Salpetersalzsaure  kochen,  ohne  StickstofE  zu  entwickeln 
oder  sich  uberhaupt  zu  verandern." 

The  authors  have  found  that  under  the  usual  conditions  of  boiling 
a  brown  substance  is  formed,  but  only  by  adopting  the  same  method 
as  in  the  foregoing  instances  can  a  small  yield  of  s-tr{chlo7'ophenol 
(m.  p.  68°)  be  obtained. 

o-Anisidine. — Several  workers  have  been  unsuccessful  in  obtaining 
guaiacol   from    the   diazo-compound    of   o-anisidine.      Thus   Limpach 
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{Ber.,  1891,  24,  4136)  passed  a  current  of  steam  through  the  solution, 
but  could  detect  no  guaiacol  (compare  also  Gattermann,  Ber.,  1899, 
32,  1136). 

By  passing  steam  through  a  strongly  acidified  solution  of  the  diazo- 
sulphate  for  several  hours,  the  authors  obtained  guaiacol,  a  still 
better  yield  being  afforded  by  the  foregoing  method.  In  addition  to 
this  product,  a  small  yield  of  a  second  substance"  was  isolated;  this 
product  crystallised  in  flat,  square  tables  (m.  p.  89°;  b.  p.  310 — 312°), 
giving  analytical  numbers  corresponding  with  those  for  the  mono- 
methyl  ether  of  o-dihydroxydiphenyl,  OH'Cj;H4'CgH4'OOH3. 

^-Bromo-^-toluidine. — ^Wroblewski  [Ber.,  1874,  7,  1061  ;  Annalen, 
1873,  168,  147)  describes  several  halogen  derivatives  of  aniline 
and  toluidine,  the  diazo-compouuds  of  which  do  not  yield  halogenated 
phenols,  but  give  rise  to  the  corresponding  substituted  hydrocarbons. 
In  a  later  paper  {Ber.,  1884,  17,  2704),  he  attributes  this  abnormality 
to  the  presence  of  a  small  quantity  of  alcohol  in  the  diazo-derivative. 
As  regards  the  above  compound,  this  is  probably  a  correct  explanation, 
as  a  good  yield  of;  the  bromo-cresol  (b.  p.  214°;  Ber.,  1884,  17,  2530) 
is  readily  obtained  by  passing  steam  through  an  acid  solution  of  the 
sulphate. 

3-Chloro-'p-toluidine,  the  diazo-compound  of  which  is  said  by 
Wroblewski  {loc.  cit.)  to  yield  no  corresponding  phenol  when  treated 
in  a  similar  way,  gave  rise  to  3-chloro-p-cresol  (m.  p.  191°). 

130.  "A  precise  method  of  [estimating  the  organic  nitrogen  in 
potable  waters."     By  James  Campbell  Brown. 

Details  were  given  of  a  process  for  the  estimation  of  the  whole  of 
the  nitrogen  of  organic  matter  in  potable  water  and  sewage  efliuonts. 

The  process  is  found  to  be  as  accurate  for  this  purpose  as  Kjeldahl's 
method  is  for  larger  quantities  of  nitrogenous  matter,  and  it  has  many 
advantages  over  Kjeldahl's  process  in  convenience  and  speed,  and  in 
the  absence  of  the  liability  to  breakage  and  loss  by  bumping  in  glass 
vessels. 

The  process  essentially  consists  in  the  distillation  to  dryness  and 
subsequent  ignition  of  a  mixture  of  a  portion,  ordinarily  200  c.c,  of 
the  sample,  without  previous  evaporation,  with  potassium  hydroxide 
and  potassium  permanganate.  The  operation  is  carried  on  either  in  a 
Jena  glass  or  in  a  copper  retort,  and  the  ammonia  evolved  is  estimated 
by  Nessler's  solution. 

The  total  carbon  of  tlie  organic  matter  was  also  estimated  as  carbon 
dioxide  in  the  residue  remaining  in  the  retort,  but  the  results  were 
not  so  accurate  as  in  the  case  of  the  nitrogen,  owing  to  the  large 
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amount  of  carbon  dioxide  found  by  blank  experiments,  which  has  to  be 
deducted. 

The  results  obtained  by  this  process  on  a  variety  of  waters  are  com- 
pared with  the  corresponding  values  determined  by  the  Frankland, 
Wanklyn,  and  Forchammer  methods. 


131.  "  Synthesis  of  1 :  l-dimethyl-A^-tetrahydrobenzene." 
By  Arthur  William  Crossley  and  Nora  Renouf. 

When  3-bromo-l  :  1-dimethylhexahydrobenzene  (compare  Proc, 
1905,  20,  242)  is  heated  with  alcoholic  potash,  it  loses  the  elements 
of  hydrogen  bromide  with  formation  of  1  :  l-dimethyl-^^-tetra- 
hi/drobemene,  which  is  a  colourless,  refractive  liquid  boiling  at 
117 — 117*5°/770  mm.,  and  having  an  odour  of  turpentine.  It 
combines  with  bromine  to  form  3  :  i-dibromo-l  :  l-dimethyVcexahydro- 
benzene,  and  on  oxidation  with  potassium  permanganate  yields 
y8/8-dimethyladipic  acid,  a  fact  which  definitely  proves  its  constitution. 

A  mixture  of  concentrated  nitric  and  sulphuric  acids  acts  on  the 
hydrocarbon  very  violently  and  does  not  give  rise  to  an  appreciable 
quantity  of  a  nitro-derivative. 

The  properties  of  the  hydrocarbon  are  being  compared  with  those  of 
lauroleue  and  isolaurolene  obtained  from  derivatives  of  camphoric 
acid. 


132.  "  Bromine  in  solutions  of  potassium  bromide." 
By  Frederick  P.  Worley. 

The  solubility  of  bromine  in  aqueous  solutions  of  potassium  bromide 
has  been  determined  over  a  wide  range  of  concentrations  at  18*5°  and 
26-5^  The  curves  obtained  for  concentrations  below  0-1  gram- 
molecule  per  litre  correspond  with  an  additional  absorption  of  two 
atoms  of  bromine  for  every  molecule  of  potassium  bromide  in 
solution,  probably  due  to  the  formation  of  KBrg.  The  curves  for 
higher  concentrations  of  potassium  bromide  deviate  slightly  on  the 
side  of  increased  solubility  of  bromine,  probably  indicating  the 
formation  of  small  quantities  of  compounds  higher  than  KBrg. 

The  application  of  the  principle  of  mass  action  does  not  lead  to  any 
knowledge  of  the  constitution  of  the  polybromide  formed  in  the  case  of 
solutions  saturated  with  bromine,  but  with  solutions  containing 
varying  amounts  of  bromine  insuflBcient  for  saturation  the  results 
confirm  the  formation  of  KBrg  with  smaller  quantities  of  a  higher 
compound. 

The  variation  of  the  constants  obtained,  on  the  assumption  that 
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KBrg  alone  is   formed,    may    be    due  to   the   unequal   ionisation  of 
potassium  bromide  and  KBrg. 

A  simple  process  has  been  devised  for  the  determination  of  the 
quantity  of  a  volatile  substance  present  in  a  system  containing  various 
substances  in  equilibrium,  where  estimation  by  chemical  means  is  not 
possible.  It  possesses  the  great  advantage  over  other  similar  methods 
of  avoiding  the  presence  of  a  foreign  substance  such  as  carbon 
disulphide. 


133.  "  Tetrametliylaininoiiiiiin  hydroxide."     By  James  Walker  and 

John  Johnston. 

A  solution  of  tetramethylammonium  hydroxide  may  easily  be 
prepared  by  mixing  alcoholic  solutions  of  tetramethylammonium 
chloride  and  potassium  hydroxide.  Potassium  chloride  at  once 
sepai-ates  and  may  be  removed  by  filtration.  Tetramethylammonium 
hydroxide  may  be  isolated  from  this  solution  as  the  pentahydrate, 
NMe^'OHjSHgO,  by  addition  of  water  and  concentration  in  a  vacuum. 
A  trihydrate  and  a  monohydrate  are  also  described.  Attempts  to 
prepare  the  anhydrous  hydroxide  failed  owing  to  decomposition  of  the 
monohydrate  into  trimethylamine,  methyl  alcohol,  and  water. 


134.  "  Tetrethylsuccinic   acid."    By  James  Walker  and 
Annie  Purcell  Walker. 

Crum  Brown  and  Walker  isolated  from  the  product  of  electrolysis 
of  sodium"  ethyl  diethylmalonate  a  crystalline  substance  having  the  com- 
position CjoHogOg.  This  substance  is  now  shown  to  be  the  anhydride 
of  tetrethylsuccinic  acid.  It  is  attacked  by  alkalis  only  with  great 
difficulty,  but  forms  sodium  methyl  tetrethylsuccinate  by  direct  addition 
with  sodium  methoxide.  This  ester  salt  may  be  saponified  by  boiling 
with  aqueous  alkalis,  and  from  the  salt  obtained  tetrethylsuccinic  acid 
may  be  isolated.  It  is  stable  in  the  solid  state,  but  passes  in  solution 
or  on  fusion  into  water  and  the  anhydride. 


136.  "The  ultra-violet  absorption  spectra  of  aromatic  com- 
pounds. Part  III.  Disubstituted  derivatives  of  benzene." 
By  Edward  Charles  Cyril  Baly  and  Elinor  Katharine  Ewbank. 

Hartley  {Trans.,  1885,  47,  685),  in  describing  the  ultra-violet 
abnorption  spectra  of  the  three  xylenes,  showed  that  the  broad  absorption 
band  given  by  the  ortho-  and  mota-compounds  was  divided  into  two  in 
the  case  of  the  pura-compound.    ^^-Xyloue  thoroforo  gives  two  absorption 
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bands,  while  the  ortho-  and  meta-compounds  only  show  one  band.  In 
the  present  paper,  the  following  substances  are  dealt  with,  the  absorp- 
tion spectra  of  the  three  isomerides  being  described  in  each  case  :  the 
chlorotoluenes,  the  dichlorobenzenes,  the  tolunitriles,  the  chloro- 
anilines,  and  the  toluidines,  the  last  two  compounds  being  examined  in 
acid  solution.  In  every  case,  the  para-compound  shows  either  more 
absorption  bands  than  the  ortho-  and  meta-isomerides,  or  the  same 
number  of  bands  with  much  greater  persistence.  It  may  therefore  be 
concluded  that  the  para-compound  is  always  more  symmetrical  than 
its  two  isomerides,  that  is  to  say,  the  motions  of  the  benzene  ring, 
which  give  rise  to  the  absorption  bands,  are  less  disturbed  by  the  para- 
substitution  than  by  the  ortho-  and  meta-substitutions. 


136.  "  Studies  in  chlorination.  II.  The  action  of  chlorine  on 
boiling  toluene.  Preliminary  notice."  By  Julius  Berend  Cohen, 
Harry  Medforth  Dawson,  and  Percy  Field  Crosland. 

The  object  of  the  authors'  experiments  was  to  ascertain  if  electro- 
lytic chlorine,  evolved  in  presence  of  boiling  toluene,  entered  the  side- 
chain  like  ordinary  chlorine  or  caused  substitution  in  the  nucleus.  The 
results  show  that,  under  the  conditions  of  the  experiments,  electro- 
lytic chlorine  enters  the  nucleus  only,  and  also  that  the  rate  of 
chlorination  appears  to  be  more  rapid  than  that  of  ordinary  chloriue 
evolved  from  pyrolusite  and  hydrochloric  acid.  The  current  was  con- 
ducted through  the  mixture  of  toluene  and  hydrochloric  acid  by  means 
of  carbon  electrodes,  a  special  series  of  determinations  being  made  to 
find  whether  the  electrodes  acted  as  carriers.  No  difference  could  be 
detected  in  the  character  of  the  products  when  ordinary  chlorine  was 
used,  whether  carbon  electrodes  were  present  or  not.  When 
ordinary  chlorine  was  used,  between  80  and  90  per  cent,  of  thepi'oduct 
was  benzyl  chloride,  the  remainder  being  a  mixture  of  o-  and  />-chloro- 
toluenes.     The  experiments  are  being  continued. 

137.  "  Purpurogallin."     By  Arthur  George   Parkin. 

When  purpurogallin  is  methylated  by  means  of  methyl  sulphate,  it 
yields,  in  addition  to  the  trimethyl  ether  previously  described  [Trans., 
1903,  83,  194),  the  tetramethyl  compound,  C^iH^O(OCH3)4  (found, 
C  =  65-18  ;  H  =  5-90  ;  CH3  =  21-57,  pale  yellow  prisms,  m.  p.  93—94°). 
isoPurpurogallone,  for  which  the  formula  CijHyOj  was  suggested,  is 
more  probably  C^^HgOj  (found,  0  =  60*08;  H  =  3-54);  it  gives  on 
digestion  with  sulphuric  acid  in  the  presence  of  acetic  acid  the 
anhydride,  ^^^^0^  (0  =  65-36  ;  H  =  2-80,  minute,  yellow  prisms  melt- 
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ing  above  310°),  the  acetyl  compound  of  which  is  identical  with  that 
prepared  by  the  action  of  acetic  anhydride  on  i"sopurpurogallone  (loc. 
cit.).  isoPurogallone  tetramethyl  ether,  C-^^fi{0'GS.^^  (found, 
C  =  65'57  ;  H  =  5*6?{,  colourless  needles,  m.  p.  211 — 213°),  is  prepared 
by  the  action  of  methyl  sulphate.  The  acid  obtained  from  purpuro- 
gallin  trimethyl  ether  by  means  of  alcoholic  potash  at  180°  {loc.  cit.) 
gives  numbers  (C  =  62"87  ;  H:-:5"07)  corresponding  with  the  formula 
CjgHjgOj,  and  is  probably  a  derivative  of  isopurpurogallone.  From 
purpurogallin  tetramethyl  ether,  a  similar  compovind  can  be  prepared, 
and  further  work  in  this  direction  is  now  in  active  progress. 


138.  "  The  electrolytic  oxidation  of  hydroxybenzoic  acids." 
By  Arthur  George  Perkin  and  Frederick  Mollwo  Perkin. 

Twenty  grams  of  gallic  acid  were  dissolved  in  100  c.c.  of  concen- 
trated sulphuric  acid,  and  the  solution  then  diluted  with  about  one- 
third  its  volume  with  water  and  electrolysed  in  the  anode  compart- 
ment of  an  electrolytic  cell,  when  about  30  per  cent,  of  a  colouring 
matter  was  obtained  which  had  the  appearance  of,  but  was  not 
identical  with,  ellagic  acid ;  it  gave  an  acetyl  compound  melting 
at  313—316°. 

Protocatechuic  acid,  when  treated  in  a  similar  manner,  gave  catel- 
lagic  acid,  C^^HgOg  (the  yield  being  about  25  per  cent.),  the  acetyl 
compound,  O^^Yifi^{Q^^f>\,  melted  at  322—324°. 

The  electrolytic  conditions  employed  were  such  as  are  generally 
used  for  preparing  persulphuric  acid,  namely,  moderately  concentrated 
sulphuric  acid  and  a  high  anode  current  density.  By  the  electrolytic 
method,  the  catellagic  acid  obtained  is  purer  than  when  potassium 
persulphate  and  sulphuric  acid  are  employed.  The  reaction  is  being 
further  studied,  and  will  be  extended  to  other  hydi'oxy  ben  zoic  acids. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.  21.  No.  a99. 

The  following  are  abstracts  of  papers  received  during  the  vacation 
and  published  or  passed  for  publication  in  the  Transactions. 

139.  "Synthesis  from  glucose  of  an  octamethylated  disaccharide. 
Methylation  of  cane  sugar  and  of  maltose."  By  Thomas  Purdio 
and  James  Colquhoun  Irvine. 

When  a  solution  of  tetramethyl  glucose  in  pure  benzene  containing 
hjdrogen  chloride  was  heated  at  105 — 115°,  water  was  eliuiinat  d,  and 
the  rotatory  powt-r  increased.  The  product,  when  distilled  under  re- 
duced pressure,  was  a  neutr  il  dextrorotatory  syrup  without  muhirota- 
tion,  wliich  was  devoid  of  action  ou  Fehling's  solution.  The  results 
of  combustion  and  of  m^  thoxyl  estimation  agreed  with  the  composition 
of  an  octamethylated  disaccharide.  Moreover,  tetr.imeihylglucose, 
which  was  recovered  by  lieating  the  compound  with  dilute  hydrochloric 
acid,  appeared  to  be  the  sole  product  of  the  hydrolysis.  These  results 
indicate  that  condensation  had  occurred  between  two  molecules  of 
tetramethylglucose  in  the  y-oxide  form,  the  product  being  an  octa- 
meihyl  glucosido-glucoside,  which  appeirs  to  be  the  first  example  of  a 
synthesised  disaccharide  of  the  non-reducing  type,  i-epresented  by  cane 
sugar  and  trehalose. 

140.  "Studies  in  the  acridine  series.  Part  II.  Action  of  methyl  iodide 
on  benzoflavine."    John  Theodore  Hewitt  and  John  Jacob  Fox. 

The  authors  have  extended  their  work  on  2-amino-3  : 7-dimethyl- 
acridine  {Trans.,   1904,  85,  529)  by  an  examination  of  benzoflavine 
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(2  : 8-diamino-3  :  7-dimethyl-5-phenylacridine).  Acetylatioii  with  acetic 
anhydride  and  fused  sodium  acetate  has  furnished  a  diacetyl  and 
small  quantities  of  a  tetracetyl  derivative. 

Diacetylbenzoflavine  gives  a  methiodide,  CoiiHggOgNgI ;  ammonia  acts 
on  this  giving  a  base  Co^HogONg,  one  molecule  of  acetic  acid  being 
removed  in  addition  to  hydriodic  acid. 

By  complete  hydrolysis  (that  is,  a  removal  of  both  acetyl  groups), 
salts  are  obtained  of  which  the  sulphate,  (C22H2^N3)o,H2S04,  may  be 
regarded  as  having  a  typical  composition.  The  corresponding  base 
does  not  contain  oxygen,  and  since  it  lacks  a  carbinol  hydroxyl  its 
constitution  must  be  regarded  as  para-quinonoid. 


141.  "  Note  on  certain  derivatives  of  cyc/opropene." 
By  David  Trevor  Jones. 

The  diethyl  ester  of  methylc?/c^opropenedicarboxylic  acid  and  the 
corresponding  dimethyl  ester  both  readily  take  up  two  atoms  of 
bromine,  ethyl  dibromomethyltrimethylenedicavboxylate  thus  obtained 
being  a  liquid  (b.  p.  185°/30  mm.),  whilst  the  dimethyl  bromo-ester  is  a 
solid  (m.  p.  77°).  When  warmed  with  zinc  and  acetic  acid,  these 
additive  products  yielded  the  cycfopropene  esters  from  which  they 
were  derived. 

When  ethyl  dibromomethyltrimethylenedicarboxylate  is  condensed 
with  two  molecules  of  ethyl  sodiomalonate,  a  non-volatile  product  is 
obtained,  which,  on  saponification  with  potassium  hydroxide,  yields 
small  quantities  of  a  tribasic  acid,  CgH^Og  (m.  p.  222°). 

The  intermediate  non-volatile  product  appears  to  contain  ethyl 
methyldic^c^otetranetetracarboxylate,  the  acid,  C.^HgOg,  owing  its 
formation  to  the  splitting  of  a  linking  by  potassium  hydroxide  with 
subsequent  lactone  formation. 

142.  "  Experiments  on  the  synthesis  of  the  terpenes.  Part  V. 
Derivatives  of  ortho-cymene."  By  Francis  William  Kay  and 
William  Henry  Perkin,  jun. 

Terpenes  belonging  to  the  o-series  have  not  previously  been  prepared, 
and  the  authors  described  a  series  of  experiments  by  which  many 
members  of  this  group  havo  been  obtained. 
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143.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  VI. 
Derivatives  of  me^a-cymene."  By  William  Henry  Perkin,  jun., 
and  George  Tattersall. 

The  authors  dealt  with  some  hitherto  unknown  members  of  the 
rti-series  of  terpenes  which  have  been  obtained  from  various  derivatives 
of  m-toluic  acid  with  the  aid  of  organo-magnesium  compounds. 

144.  "  Topic  axes  and  the  topic  parameters  of  the  alkali  sulphates 

and  selenates."     By  Alfred  Edwin  Howard  Tutton. 

The  conception  of  "topic  axe.^,"  a  combination  of  the  crystallo- 
graphical  axes  with  the  molecular  volume,  introduced  independently 
by  Muthmann  in  Germany  and  the  author  io  this  country,  has  proved 
of  great  value  as  an  expression  of  the  fundamental  morphological 
structure  of  crystals.  The  author's  surmise,  published  in  1894  (Trans., 
65,  659),  as  to  the  existence  of  relatively  large  interspaces  between 
the  structural  units  has  now  been  proved  to  bo  a  fact  by  the  results 
of  the  determinations  of  the  topic  axes  of  the  ammonium  salts. 

The  importance  of  correctly  diagnosing  the  type  of  homogeneous 
structure  present  in  a  crystallised  substance  is  emphasised,  and  the 
suggestion  of  FedorofE  (Zeit.  Kryst.  Min.,  1902,  36,  129),  that  the 
type  present  in  the  crystals  of  the  alkali  sulphates  and  selenates  is  a 
pseudo-hexagonal  one,  is  taken  up  and  shown  to  be  probably  in  ac- 
cordance with  fact,  although  the  symmetry  is  strictly  rhombic ;  for 
the  primary  prism  angle  is  less  than  1°  removed  from  60^,  and  the 
cry.stals  frequently  show  a  pseudo-hexagonal  habit  and  form  pseudo- 
hexagonal  triplets. 

A  new  series  of  topic  axes  has  therefore  been  calculated  for  these 
salts  on  the  assumption  of  a  pseudo-hexagonal  space  lattice,  employing 
densities  freshly  determined  with  the  aid  of  the  suspension  method  fur 
the  calculation  of  the  molecular  volume  involved.  The  results  demon- 
strate even  more  elegantly  the  laws  already  published  by  the  author, 
governing  the  relations  of  the  morphological  constants  with  the  atomic 
weight  of  the  alkali  metal,  and  with  that  of  the  dominant  negative 
element  (sulphur  or  selenium)  present,  as  also  the  rule  regarding  the 
position  of  ammonium  near  rubidium  in  the  alkali  series  and  the 
interesting  corollary  as  to  the  existence  of  intermolecular  and  inter- 
atomic spaces. 
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145.  ''  The  relation  of  position  isomerism  to  optical  activity.  IV. 
The  rotation  of  the  menthyl  esters  of  the  isomeric  nitrobenzoic 
acids."     By  Julius  Berend  Cohen  and  Henry  Percy  Armes. 

The  previous  observations  on  the  effect  of  position  isomerism  on  the 
rotation  of  menthyl  benzoate  have  been  confirmed.  The  j9-nitro-group 
has  the  least,  the  o-nitro-group  the  greatest  effect  on  the  rotation, 
whilst  the  effect  of  the  7?i-nitro- group  lies  between  the  two.  The 
most  striking  difference  in  the  effect  of  the  nitro-group  and  that  of 
the  halogens  previously  studied  {Trans.,  1903,  83,  1213;  1904,  85, 
1262)  is  that  whereas  the  ortho-chlorine  and  -bromine  atoms  diminish 
the  amount  of  deviation,  the  o-nitro-group  enormously  increases  it. 


146.  "  Dinitroanisidines    and  their    products  of    diazotisation." 
By  Raphael  Meldola  and  Frank  George  Goad  Stephens. 

This  paper  is  in  continuation  of  former  work  on  the  elimination  of 
a  nitro-group  on  diazotisation  and  has  been  carried  out  in  order  to 
ascertain  whether  this  elimination  follows  the  ortho-para  rule.  The 
authors  have  found  that  when  dinitro-o-anisidine  is  diazotised  in 
presence  of  sulphuric  acid  and  the  product  decomposed  by  heating  with 
hydriodic  acid  there  is  obtained  a  mixture  of  a  new  iododinitroanisole 
(C^;H2-()CH3-I-N02-N02=  1 :  2  :  4  :  5),  melting  at  146—147°,  and  the 
iodonitroresorcinol  methyl  ether  (m.  p.  115 — 116°)  formerly  described. 
This  result  shows  that  under  the  conditions  of  diazotisation  specified 
there  results  a  mixture  of  a  diazonium  salt  and  a  quinone-diazide 
(diazo-oxide).  By  the  nitration  of  the  monacetyl  derivative  of  jo-amino- 
phenol  the  authors  have  obtained,  in  accordance  with  the  results 
recently  published  by  lleverdin  (Arch.  Sci.  phi/s.  nat.,  1906,  19,  353), 
the  acetyl  derivative  of  the  wopicramic  acid 

(C^Hj-OH-NOj-NHj-NO.  =  1:2:4:6) 
of  Dabnoy  [Avier.  Chem.  J.,  1883,  5,  33).    On  mothylation,  this  acetyl 
derivative  yields  a  new  dinitroacetanisidide  which,  on  hydrolysis,  gives 
a  new  dinitroanieidine  : 

0-OHg 

NH-CO-OHg 

M.  p.  157".  M.  p.  212° 

I.  II. 
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OH  O-CO-CHg 

V  u 

M.  p.  269—270°,  M.  p.  259°. 

III.  IV. 

The  latter  on  diazotisation  does  not  lose  a  nitro-group,  but  the 
methyl  of  the  methoxy-group  is  eliminated  with  the  formation  of  the 
diuitroqiiinonediazide.  The  latter  couples  with  yS-naphthol  in  alkaline 
solution  to  form  the  azo-compound  (III),  the  acetyl  derivative  of  the 
latter  (IV)  being  readily  formed  by  heating  the  compound  for  a  few 
minutes  with  acetic  anhydride. 

The  authors  have  also  prepared  the  dinitroacetanisidide  and  dinitro- 
anisidine  corresponding  to  the  new  dinitroaminophenol  recently 
described  by  Reverdin. 

147.  "  Labile  isomerism  among  benzoyl  derivatives  of  salicyl- 
amide."    By  Arthur  Walsh  Titherley  and  William  Longton  Hicks. 

A  compound  erroneously  described  by  one  of  the  authors  {Traits., 
1902,  81,  1533)  as  salicylbenzamide,  OH-C^H^-CO-NH-CO-CgH^, 
melting  at  120*^,  which  was  obtained  in  the  condensation  of  methyl- 
salicylate  and  sodium  benzamide,  was  shown  to  be  a  peculiar  double 
compound  of  benzamide  and  salicylic  acid,  and  ^V-benzoylsalicylamide 
has  not  yet  been  isolated.  There  are,  however,  two  o-benzoyl 
derivatives  of  salicylamide,  one  melting  at  208°,  obtained  in  the  above 
condensation,  which  is  identical  with  the  compound  described  by 
Gerhardt  and  Chiozza  (Ann.  Chim.  Phys.,  1856,  46,  139),  the  other 
(m.  p.  144°)  obtained  by  the  authors  by  the  wet  benzoylation  of 
salicylamide  by  benzoyl  chloride  in  presence  of  sodium  carbonate. 
Neither  gives  any  coloration  with  ferric  chloride  and  there  is  strong 
evidence  that  in  both  compounds  the  benzoyl  group  is  attached  to 
phenolic  oxygen.  The  more  fusible  isomeride  is  labile  and  passes  with 
remarkable  ease  into  the  other,  the  transformation  in  most  cases 
being  quantitative. 

The  change,  however,  is  not  reversible,  and  of  the  two  it  is  the 
labile  compound  which  must  possess  the  ordinary  amide  structure, 
BzO'CgH^'CO'NHg,  since  only  the  stable  form,  o-benzoylsalicylimino- 
hydroxide,  BzO*CgH4'C(OH)!NH,  yields  metallic  salts. 

Both  forms  on  benzoylation  in  pyridine  yield  the  same  O-^V-dibenzoyl- 
salicylamide,  BzO-CgH^-CO-NHBz  (m.  p.  129°),  the  ^stable  substance 
giving  a  theoretical  yield,  the  labile  isomeride  furnishing  a  much 
smaller   proportion    owing   to  simultaneous     production    of    benzoyl- 
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salicylnitrile.  There  is  evidence  of  the  existence  of  two  forms  of  the 
dibenzoyl  derivative  in  equilibrium  when  the  stable  form  melting  at 
129°  is  fused.  On  rapidly  cooling,  a  brittle,  amorphous  glass  isobtaiaed 
which  melts  at  55 — 60°,  solidifies  again  at  85°,  and  then  melts  at 
128°. 


148.  "  Preparation  of  benzeneazocoumarin  ;  its  bearing  on  the 
constitution  of  ;>-hydroxyazo-compounds."  By  Herbert  Victor 
Mitchell. 

The  existence,  and  extreme  ease  of  formation,  of  benzeneazo- 
coumarin and  the  three  nitrobenzeneazocoumarins  favours  the  view 
that  the  ^>hydroxyazo-compounds  are  really  phenolic  in  character  and 
not  derivatives  of  quinonepheuylhydrazone. 

149.  "  The  combustion  of  acetylene."     By  William  Arthur   Bone 
and  George  "William  Andrew. 

The  authors'  experiments  proved  that  (1)  the  combustion  of  acetyl- 
ene does  not  involve  the  preferential  oxidation  of  either  carbon  or 
hydrogen.  Separation  of  carbon  or  hydrogen,  when  it  does  occur, 
must  be  entirely  ascribed  to  secondary  thermal  decompositions. 

(2)  Carbon  monoxide  and  formaldehyde  simultaneously  arise  at  an 
early  stage  of  the  process,  probably  as  the  result  of  the  decomposition 

C'OH 
of  an  unstable  primary  product  CjHgOj,  such  as  •••         .     The  forma- 
tion of  formaldehyde   certainly  precedes  that  of  steam.     The  whole 
process  may  be  represented  by  the  following  scheme  : 

c-H        rc-oH")         co-^H•c:o  ^  Ho-c:o        HO-c:o 
C-H        Lc-ohJ  h  h  oh 


CO  +  B.0       CO  -t-  H,0         CO2  +  HjO 


Stage  1.  2.  3. 

Below  the  ignition  point,  the  formic  and  carbonic  acids  produced  at 
stages  3  and  4  respectively  break  down,  forming  steam  and  oxides  of 
carbon,  whilst  above  the  ignition  point  the  formaldehyde  produced  at 
stage  2  (or  possibly  also  tlio  dihydroxyacotylene  at  stage  1)  is  resolved 
into  carbon  monoxide  and  hydrogen.  The  explosive  combustion  may 
therefore  be  represented  by  the  empirical  equation  C^H, -{- 0.^  = 
2C0-f-  U.^  (see  IJone  and  Cain,  JVans.,  18U7,  71,  26). 

(3)  Jk}low  the  ignition  point,  excess  of  oxygen  over  and  above  an 
oquimolecular  proportion  always  retards  the  combustion.  This 
was   also   shown    to    hold  good  above   the  ignition    point    by  H.   B. 
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Dixon  in  his  experiments  on  the  rates  of  explosion  of  acetylene- oxygen 
mixtures  {Phil.  Trans.,  1893,  184,  183). 

(4)  In  contact  with  a  hot  catalysing  surface,  such  as  porous  porce- 
lain, acetylene  unites  with  steam,  forming  acetaldehyde.  This  action 
may  take  place  even  in  presence  of  oxygen,  and  introduces  a  com- 
plication whenever  the  hydrocarbon  is  being  burnt  over  a  hot  sur- 
face. In  such  circumstances,  the  secondary  decomposition  of  acet- 
aldehyde might  give  rise  to  methane,  or  even  carbon  and  hydrogen 

CH3-CH0  =  CH,-f-C0 

and  carbon  monoxide,  thus:  , ' <        (Bone  and  Smith, 

C-f2H2 

Trans.,  1905,  87,  910). 

(5)  Benzene  is  not  produced  in  presence  of  oxygen  below  the 
ignition  point. 


150.  "  Studies  on  the  origin  of  colour-derivatives  of  fluorene." 

By  Ida  Smedley. 

Experiments  were  made  with  the  object  of  throwing  further  light 
on  the  question,  under  what  conditions  in  ketonic  compounds  can 
halogens  play  the  part  of  oxygen  in  contributing  to  the  formation  of 
coloured  substances.  The  results  supported  the  view  that  the  power 
of  the  carbonyl  group  to  act  as  a  chromophore  is  destroyed  by  re- 
placing the  oxygen  by  two  chlorine  atoms  ;  the  effect  of  the  other 
halogen  atom  requires  further  elucidation.  Fluorenone  chloride  (m.  p. 
103°)  was  prepared  and  was  found  to  be  colourless,  but  attempts  to 
replace  the  chlorine  by  iodine  atoms  were  unsuccessful.  Fluorenone, 
fluorenone  chloride,  and  9 : 9-dihydroxydiphenylfluorene  (m.  p. 
223 — 224°)  exhibit  in  a  marked  degree  the  property  of  "  halo- 
chromism  "  when  dissolved  in  concentrated  sulphuric  acid.  The  action 
of  alcoholic  potassium  hydrosulphide  on  fluorenone  chloride  produced 
a  colourless  disulphide  (m.  p.  161°);  the  similar  action  of  alcoholic 
potassium  sulphide  did  not  form  a  thio-ketone,  as  was  expected,  but 
produced  the  red  hydrocarbon,  bisdiphenylene-ethylene,  and  fluorenone. 


151.  "Note  on  the  Zeisel  reaction  in  the  case  of  diortho- 
substituted  phenolic  ethers,"  By  David  Ranciman  Boyd  and 
John  Edmund  Pitman. 

Pyrogallol  trimethyl  ether  is  readily  decomposed  by  aqueous 
hydriodic  acid  (sp.  gr,  1"6),  giving  the  theoretical  yield  of  methyl 
iodide  after  heating  for  45  minutes. 

Trichloroanisole  and  tribromoanisole,  on  the  other  hand,  are  left  for 
the  most  part  unaffected  by  such   treatment.     If,    however,   the  solu- 
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bility  of  these  ethers  is  secured  by  employing,  instead  of  aqueous 
hydriodic  acid,  a  mixture  of  about  equal  volumes  of  hydriodic  acid 
with  glacial  acetic  acid,  decomposition  is  complete  after  an  hour's  heat- 
ing, and  a  theoretical  yield  of  methyl  iodide  is  obtained. 


152.  "The  mechanism  of  the  hydrogen  sulphide  reduction  of 
nitro-compouads."  By  Julius  Berend  Cohen  and  Douglas 
McCandlish. 

In  the  process  of  reducing  different  nitrocompounds  with  ammonium 
sulphide,  or,  as  it  is  usually  effected,  with  hydrogen  sulphide  in  an 
alcoholic  solution  containing  ammonia,  great  differences  are  noticeable 
in  the  rate  of  reduction,  in  the  conditions  under  which  reduction  takes 
place,  and  in  the  nature  of  the  products  formed.  Fiom  a  study  of 
upwards  of  forty  different  nitro-compounds,  the  authors  have  laid 
down  the  following  empirical  rule  :  tlie  rate  of  reduction  is  increased  hy 
the  presence  of  acidic  (NOg  ,  CO^Me  ,  CI)  groujts  and  diminished  hrj  that  of 
basic  ^rcwps  (CH3  ,  NHg),  ««(^  is  furtlier  affected  hysteric  hindrance. 
The  authors  show  further  that  the  reduction  occurs  in  at  least  two 
well-defined  steps,  the  first  being  attended  by  the  formation  of  a 
hydroxylamine  compound,  which  is  easily  identitied  by  its  property 
of  liberating  iodine  from  potassium  iodide. 

153.  "  The    arylsulphonyl-;>diazoimides."      By  Gilbert   Thomas 

Morgan  and  Frances  Mary  Gore  Micklethwait. 

The  new  series  of  arylsulphonyl-j9-diazoimides  {Trans.,  1905,  87, 
74  and  921)  has  been  extended  by  the  preparation  and  investigation 
of  tolnene-[t-stdphoni/l-p-phenylenediazoimide,  1  :  3xylene-A-sulpho7iyl-Tp- 
phenyl  eiiediazoimide,  and  the  more  complex  benzene-\  ;  Sdisulphoni^l- 
bis-ih/Jfuyl^^nediazoimide,  CglI^![N3]*!S0.^'t',;H^'S0^"[N.JIC„H^. 

A  detailed  examination  of  the  first  of  these  compounds  showed 
that  (1)  the  molecular  complexity  of  the  aryksulphonyl-jo-diazoimidea 
correnponds  with  the  simplest  empirioiil  formula  for  these  substances; 
(2)  cold  mineral  acids  and  even  glacial  act-tic  acid  bring  about 
a  disruption  of  the  /^diazoiuiido-coiiiplex ;  (3)  the  ^>diazoimides 
readily  yield  azo-derivatives  when  condensed  in  an  inert  solvent  with 
the  phenols  and  the  more  reactive  aromatic  amines,  and  (4)  when 
treated  with  caustic  alkalis,  pref<  rably  in  alcoholic  solution,  the  diazo- 
nitrogen  uf  thctie  diuzoimides  is  eliminated  and  replaced  by  hydrogen. 
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154.  "  The  reversibility  of  photographic  development  and  the  retard- 
ing action  of  soluble  bromides."    By  Samuel  Edward  Sheppard. 

It  was  shown  experimentally  that  development  is  a  reversible 
chemical  reaction,  and  for  ferrous  oxalate  the  equilibrium  factors  were 
determined  quantitatively.  The  retarding  action  of  bromides  enabled 
the  parts  played  by  diffusion  and  chemical  action  to  be  defined,  and  a 
general  theory  of  development  on  this  basis  was  brought  forward. 

155.  "  Studies  in  chlorination.  III.  The  progressive  chlorination 
of  benzene  in  presence  of  the  aluminium-mercury  couple." 
By  Julius  Berend  Cohen  and  Percival  Hartley. 

In  the  present  paper  a  description  is  given  of  the  products  obtained 
by  the  pi  ogressive  chlorinai  ion  of  benzene  from  tho  monoehloro-  to  the 
pentachloro-derivative.  The  results  confirm  the  general  rule  which 
has  been  found  to  obtain  in  the  case  of  the  chlorotoluenes  and  the 
chloroniti-o-derivatives  of  benzene  and  toluene  {Traits.,  1902,  81,  1326, 
1345  ;  1904,  85,  1276 ;  1905,  87,  320),  and  which  may  bo  expressed  as 
follows  : 

Tlie  third  substituent  (chlorine  atom  or  nitro-group)  entering  the 
dichloro- orchloronitro-benzenesor  the  monochlorotoluenes  occupies  the 
unsymmetrical  position,  forming  a  1:2: 4-compound ;  the  fourth 
substituent  (CI  or  NO^)  occupies  position  5. 

In  all  the  vicinal  (1:2:3)  chloro-  or  chloronitro-derivatives  of 
benzene  and  toluene,  the  fourth  substituent  (CI  or  XO2)  is  adjacent  to 
the  other  three. 

There  is  no  marked  exception  to  this  rule,  which,  in  the  majority  of 
cases,  has  reference  to  the  only  product  of  the  reaction  in  question  ;  in 
a  few  cases  to  the  main  product. 

156.  "  The  interaction  of  sulphuretted  hydrogen  and  arsenic  pent- 
oxide  in  the  presence  of  hydrochloric  acid."  By  Francis  Lawry 
Usher  and  Morris  William  Travels. 

It  has  been  found  that  in  absence  of  hydrochloric  acid,  or  in  presence 
of  very  small  quantities  of  that  reagent,  arsenic  pentoxide  is  rapidly 
reduced,  so  that  the  X'eaction  results  in  the  formation  of  the  trisulphide. 
With  increasing  concentrations  of  the  acid,  up  to  25  per  cent,  strength, 
the  product  is  the  pentasulphide.  In  the  case  of  the  reaction  between  . 
arsenic  pentoxide  and  sulphur  dioxide  in  solution,  hydrochloric  acid 
exerted  a  similarly  marked  influence  in  retarding  the  rate  at  which  the 
reduction  took  place. 
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In  presence  of  concentrated  hydrochloric  acid,  the  reaction  results  in 
the  formation  of  the  trisulphide.  It  was  proved  that  in  this  case  one 
has  to  consider  the  reaction  of  the  arsenic  pentoxide  with  the  hydro- 
chloric acid  as  taking  place  much  more  rapidly  than  that  which  would 
result  in  the  formation  of  the  pentasulphide.  The  reaction  of  the 
arsenious  compound  and  the  chlorine  with  the  sulphuretted  hydrogen 
is  practically  instantaneous. 

157.  "  Studies  in  asymmetric  synthesis.  III.  The  asymmetric 
synthesis  of  Mactie  acid.  The  optical  activity  of  fermentation 
lactic  acid."     By  Alexander  McKenzie. 

Samples  of  fermentation  lactic  acid  from  various  firms  were  examined 
polarimetrically  and  found  to  be  sometimes  dextrorotatory  and  some- 
times Ifevorotatory.  The  author  supposed  that  a  mixture  of  unequal 
amounts  of  d-  and  Mactie  acids  is  invariably  produced  in  the  produc- 
tion of  lactic  acid  from  sugar  by  bacterial  agency.  Active  lactic  acid 
is  not  so  readily  racemised  by  alkali  as  is  active  mandelic  acid. 

The  asymmetric  synthesis  of  ^-lactic  acid  was  accomplished  by  reduc- 
ing ^menthyl  pyruvate  with  aluminium  amalgam,  when  a  mixture  of 
unequal  amounts  of  ?-menthyl  6?-lactate  and  ^-menthyl  Z-lactate,  contain- 
ing an  excess  of  the  latter,  is  formed.  When  this  mixture  is  hydrolysed 
by  an  excess  of  alcoholic  potassium  hydroxide  and  the  Z-meuthol 
removed,  a  dextrorotatory  potassium  salt,  containing  an  excess  of 
^-lactate  over  cMactate,  is  produced ;  this  mixture,  on  acidification  by 
a  mineral  acid,  becomes  Irevorotatory  and  forms  a  dextrorotatory  zinc 
salt. 

158.  "  The  action  of  phenylpropiolyl  chloride  on  ketonic  com- 
pounds." By  Siegfried  Ruhemann  and  Richard  William 
Merriman. 

By  the  action  of  phenylpropiolyl  chloride  on  the  mono-sodio-deriv- 
ativeof  ketonic  compounds,  the  acetylenic  ketones  are  not  formed,  but 
compoun<l8  which  are  shown  to  be  derivatives  of  dihydiofurfuran. 
With  the  acid  chloride,  thus  mono-sodioacetylacetone  yields  acetyl- 
benzylidenomethylketodihydrofurfuran  (m.  p.  152 — 153°). 

Although  iiiRoluble  in  alkali  hydroxides  or  carbonates,  this  coinimund 
ia  readily  decomposed  by  those  reagents.  In  secondary  bases,  such  as 
pipcridine,  it  dissolves  with  development  of  heat  to  yield  deep  blue 
Molutions,  from  which  liydrochloric  acid  precipitates  an  isomeric 
•ubMtancu,  2-acetyl-5-hydroxy-4-phenyl-3-mothyl-l-ketoc7/c/uponta(iiene 
(m.  p.  170*"),  cryHtallifling  from  alcohol  in  rod  plates. 

ThJH  r»'d  isomerido  has  acidic  properties,  dissolving  in  pipcridine  and 
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alkali  hydroxides  or  carbonates,  yielding  blue  solutions,  in  which,  how- 
ever, it  is  very  unstable,  the  colour  changing  to  yellow,  slowly  in  the 
cold  but  readily  on  warming.  The  solution  then  yields,  with  hydro- 
chloric acid,  the  colourless  acetylphenylmethylcycZobutadienecarboxylic 
acid,  also  isomeric  with  the  former  compounds.  Under  the  influence  of 
cold  concentrated  sulphuric  acid,  the  acid  is  transformed  into  an  orange 
compound  (m.  p.  216 — 217°),  to  which  the  name  indonecyc^omethyl- 
acetoethylene  has  been  given.  This  substance  dissolves  in  aqueous 
alkalis,  especially  on  warming,  yielding  violet  solutions. 

Ethyl  5-benzylidene-2-methyl-4-ketodihydrofurfuran-3-carboxylate, 
the  product  of  the  action  of  phenylpropiolyl  chloride  on  ethyl 
monosodioacetoacetate,  is  analogous  to  the  yellow  compound,  Cj^HjjOj  ; 
it  also  dissolves  in  piperidine  to  yield  a  blue  solution  from  which 
hydrochloric  acid  precipitates  a  red  solid  similar  in  properties  to  the  red 
compound,  Cj^HjgOg. 

The  action  of  phenylpropiolyl  chloride  on  ethyl  mono-sodiomalonate 
furnished  a  yellow  compound  (m.  p.  174 — 175^),  which  is  either 

together  with  the  anhydride  of  1  :  2-diphenylcyc^butadiene-3  : 4- 
dicarboxylic  acid. 


169.  "  The    influences    regulating   the    reproductive  functions  of 
Saccharoniyces  cerevisice.^^     By  Adrian    John   Brown. 

The  paper  described  the  results  of  a  continued  investigation  of 
phenomena  associated  with  the  reproductive  functions  of  the  yeast-cell 
to  which  attention  had  been  previously  called  by  the  author  (Trans., 
1892,  61,  369;  and  1894,  65,  911). 


160.  "  Molecular  refractions   of  some  liquid  mixtures   of  constant 
boiling  point."     By  Ida  Frances  Homfray. 

Mixtures  of  aldehyde  and  water  give  values  of  specific  i-efraction 
less  than  those  calculated  from  the  constituents,  and  these  differences 
form  a  regular  series  passing  through  a  maximum.  The  molecular 
refraction  of  aldehydrol,  CH3'CH(OH)2,  should  be  less  than  that  of 
acetaldehyde  j(?^MS  water,  on  account  of  the  change  of  the  oxygen  atom 
from  the  carboxylic  to  the  hydroxylic  condition.  The  presence  of 
aldehydrol,  together  with  free  aldehyde  and  water,  is  therefore  con- 
firmed, and  an  approximate  estimate  of  the  relative  amounts  has  been 
made. 

Formic  acid  and  water  do  not  appear  to  combine  at  the  ordinary 
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temperatui'e  to  form  orthoformic  acid.  Acetone  and  water  show  a 
partial,  but  only  slight,  tendency  to  combination  as  CH3*C(OH)2'CB[3. 

Gautier  has  given  reasons  for  considering  that  a  definite  chemical 
compound  is  formed,  consisting  of  one  molecule  of  ethyl  cyanide  and 
three  of  alcohol,  and  that  this  is  the  distillate  obtained  in  preparing 
ethyl  cyanide  by  Pelouze's  method. 

The  refractive  indices  of  a  number  of  mixtures  of  different  concen- 
trations have  now  been  measured  and  the  experimental  curve  so 
constructed  used  to  determine  the  composition  of  the  distillates  under 
atmospheric  pressure  and  under  a  series  of  lower  pressures.  In  the 
former  case,  Gautier's  result  is  confirmed,  but  when  the  pressure  is 
reduced,  the  distillate  contains  more  cyanide.  The  density  and 
specific  and  molecular  refractions  of  the  mixture  agree  with  those 
calculated  from  the  constituents. 

The  conclusion  is,  therefore,  that  no  compound  is  formed,  and  that 
this  is  a  case  of  mutually  soluble  liquids  of  maximum  vapour  pressure. 
Cryoscopic  determinations  in  benzene  gave  normal  depression  in  the 
case  of  ethyl  cyanide,  but  small  values  for  alcohol  and  for  the  mixture 
of  constant  boiling  point.  Reasons  are,  however,  given  for  attri- 
buting this,  in  both  cases,  to  reduction  of  osmotic  pressure  rather 
than  to  molecular  association  or  combination. 

161.  "  Molecular  refractions  of  dimethylpyrone  and  its  allies,  and 
the  quadri valency  of  oxygen."    By  Ida  Frances  Homfray. 

In  most  cases  of  associated  compounds  containing  oxygen,  the 
quadrivalency  of  that  element  is  probable,  and  the  observed  mole- 
cular refractions  are  always  in  excess  of  those  derived  from  the 
additive  constants.  The  inference  is  that  the  atomic  refraction  of 
quadrivalent  oxygon  is  greater  than  the  highest  of  the  values  for  the 
bivalent  atom.  No  satisfactory  data  have  been  published  for  the 
determination  of  this  constant,  and  the  compounds  which  appear  to 
afford  the  best  opportunity  for  such  investigation  are  dimethylpyrone 
and  its  allies  and  derivatives.  Accordingly,  the  molecular  refractions 
of  the  following  easily  purified  substances  have  been  determined,  and  all 
data  are  given.  Dimethylpyrone  and  its  hydrochloride,  the  compound 
of  dimethylpyrone  and  alcohol,  diacetylacotone,  pyrone  and  its  hydro- 
chloride, pyromoconic  acid,  ethyl  chelidonate,  ethyl  xanthochelidonate, 
and  dohydracotic  acid.  Measurements  wore  inailo  in  solution  in 
various  Bolvents,  the  specific  refraction  of  the  solute  being  deduced 
ia  the  u<«iial  way.  The  posHiblo  error  is  estimated  at  about  one  per 
cent.  When  tlio  usual  formuliK,  not  involving  (piadrivalont  oxygon, 
arc  used,  the  calculaUtd  molecular  refractions  are  in  all  cases  con- 
siderably too  low.     The  modified  formula  for  dimethylpyrone  proposed 
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by  Professor  Collie  is  CHj'C     I    C-CHg,  and  all  the  other  compoundg 
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examined  here  may  be  expressed  by  analogous  formulae.  The  atomic 
refraction  of  quadrivalent  oxygen  for  the  D-spectral  line  required  by 
these  formulae  to  satisfy  the  experimental  numbers  has  been  found  by 
subtraction  in  each  case,  and  a  good  agreement  between  these  values  is 
obtained,  the  mean  being  2*73. 

The  molecular  refractions  recalculated  with  this  number  for  quadri- 
valent oxygen  agree  in  most  cases  with  the  experimental  to  within 
the  limit  of  accuracy  of  measurement. 


162.  "The  alkylation  of  mannose."     By  James  Colquhoun  Irvine 
and  Agnes  Marion  Moodie. 

a-Methylmannoside  has  been  alkylated  in  methyl-alcoholic  solution 
by  means  of  silver  oxide  and  methyl  iodide  with  the  production  of  a 
crystalline  tetramethyl  a-methylmannoside,  and  this  compound,  when 
hydrolysed  by  means  of  dilute  hydrochloric  acid,  was  converted  into 
tetramethyl  mannose. 

The  alkylated  sugar  proved  to  be  a  colourless  syrup,  and  when 
heated  with  methyl  alcohol  containing  0*25  per  cent,  hydrochloric 
acid  it  behaved  like  mannose,  producing  only  the  a-modification  of  the 
corresponding  mannoside.  Consequently  the  crystalline  tetramethyl 
o-methylmannoside  was  the  sole  product  of  the  reaction.  When  the 
alkylation  was  effected  by  means  of  silver  oxide  and  methyl  iodide, 
however,  a  different  result  was  obtained.  The  product  was  a  colourless, 
Isevorotatory  liquid,  and  this  was  shown  to  consist  of  a  mixture  of  the 
a-  and  )3-modifications  of  the  fully  methylated  methylmannoside. 
The  /3-isomeride  diffex's  from  the  a-form  in  its  laevorotation  and  in  its 
ready  hydrolysis  by  means  of  dilute  hydrochloi  ic  acid  or  by  the  action 
of  emulsin. 


163.  "The  interaction  of  acridines  with  magnesium  alkyl  halides." 
By  Alfred  Senier,  Percy  Corlett  Austin,  and  Rosalind  Clarke. 

By  the  application  of  Grigiiard's  reaction  to  acridine  and  its 
homologues,  a  series  of  coloured  crystalline  cjmpounis  has  been 
obtained.  Endeavours  to  replace  the  metal  magnesium  by  calcium 
were,  however,  unsuccessful,  for  in  attempting  to  prepare  calcium 
alkyl  and   aryl  halides  a  change  resembling   Fittig's  rea  tion  always 
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occurred  almost  exclusively  (compare  Beckmann,  Ber.,  1905,  38,  904). 
The  magnesium  compounds,  although  readily  formed,  were  very  dilficult 
to  obtain  in  a  pure  state  on  account  of  their  insolubility  in  inert 
solvents,  and  they  were  decomposed  by  glacial  acetic  acid,  alcohol,  and 
chloroform,  the  alcoholic  solution  yielding  the  original  acridine. 

On  employing  as  solvents  for  the  reagents  ethers  of  high  boiling 
points,  such  as  anisole  and  phenetole,  or  mixtures  of  either  of  these 
with  ordinary  ether,  compounds  of  definite  composition  slowly  crystal- 
lised. These  products,  which  frequently  change  in  colour  on  drying, 
retain  variable  proportions  of  ether,  but  this  can  be  entirely  removed 
by  drying  at  110—115°. 

Most  of  the  compounds  examined  were  of  the  type  of  the  diacridine 
hexahalides  previously  described  (Trans.,  1904,  85,  1199),  and  consist 
of  two  molecules  of  the  base  united  with  three  molecules  of  the 
"  reagent."  In  the  case  of  hexamethylacridine,  however,  the  type  is 
that  of  the  tetrahalides,  one  molecule  of  base  combining  with  two  of 
the  "reagent," 

164.  "New    method  of  determining-  molecular  weights." 
By  Philip  Blackman. 

Isotonic  solutions  of  different  substances  in  the  same  solvent  having 
equal  vapour  pressures,  it  follows  that  if  two  solutions  connected  by 
vapour  be  allowed  to  attain  equilibrium,  their  final  volumes  (r^,  v^ 
will  be  inversely  proportional  to  the  number  of  dissolved  molecules. 

This  state  of  equilibrium  is  represented  by  the  equation  —  =  , 

(where  tHj,  m^,  are  the  molecular  weights  of  the  substances,  the 
weights,  M?j,  t/>2»  o^  which  are  dissolved  in  the  volumes,  v^  v.^,  of  the  same 
solvent). 

I  The  apparatus  consists  of  two  graduated  test-tubes  connected  by 
a  T-piece,  with  a  bulb  in  each  of  the  limbs  of  the  U -piece.  The  sub- 
stances are  introduced  into  the  test-tubes,  tlie  solvent  added,  and  the 
solutions  boiled.  After  a  time,  several  readings  of  the  volumes 
(t>j,  Vj)  are  taken,  and  the  molecular  weight  calculated  from  the  fore- 
going equations.  With  careful  boiling,  good  results  can  1)0  obtained 
in  remarkably  short  times. 

165.  "Benzylphenylallylmethylammonium  compounds.  A  com- 
plete aeries  of  four  optically  active  salts."  By  Alfred  William 
Harvey.  » 

/-Itenzylphenylallylraothylammonium  Z-camphorsulphonate  has  been 
proparcsd,  having  a  molecular  rotatory  power  of  an  equal  arithmetical 
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value  to  that  of  its  dextro-isomeride,  and  a  series  of  salts  of  the 
optically  active  base  combined  with  optically  active  camphorsulphonic 
acids  have  been  obtained  of  the  type  : 

(IBdA;  IBIA;  dBlA;  IBdA. 

The  method  of  effecting  the  resolution  of  the  iodide  of  the 
externally  compensated  base  has  been  somewhat  modified,  whereby 
the  difficulties  previously  experienced  have  been  obviated  (compare 
Trans.,  1899,  75,  1127,  and  1901,  79,  828). 


166.  "  Solid  solutions."     By  Reinhold  Frederick  Korte. 

Experiments  were  made  to  determine  whether  barium  sulphate 
precipitated  in  presence  of  a  ferric  .'•alt  forms  a  solid  solution  of  ferric 
iron,  or  whether  a  ferrisulphate  of  barium  is  produced.  The  results 
showed  that  the  amount  of  iron  carried  down  with  the  barium  sulphate 
does  not  increase  in  weight  above  a  very  small  amount  (about  1*3  per 
cent.),  however  much  of  the  ferric  salt  be  present  ;  also  that  there  in 
a  loss  on  ignition,  implying  the  decomposition  of  an  iron  sulphate. 
Probably  the  point  of  saturation  of  barium  sulphate  with  ferric  iron 
is  one  in  which  the  latter  is  present  to  only  a  minute  extent,  and  it 
is  also  not  impossible  that  the  state  of  the  ferric  salt  is  that  of  a 
ferric  sulphate. 

The  precipitation  of  calcium  as  oxalate  in  presence  of  salts  of 
magnesium  was  next  examined.  Here,  when  the  proportion  of  mag- 
nesium to  calcium  oxide  exceeds  36MgO  to  5CaO,  a  sudden  rise  in  the 
proportion  of  magnesium  to  calcium  takes  place,  from  about  47  to 
13-7  per  cent.  The  magnesium  is  evidently  present  in  the  state  of 
solid  .solution,  and,  although  magnesium  oxalate  is  an  easily  soluble 
salt,  yet  it  cannot  be  removed  from  the  calcium  oxalate  precipitate  by 
washing. 

In  precipitating  ferric  hydroxide  with  ammonia  in  presence  of  a 
manganous  salt,  saturation  of  the  ferric  hydroxide  with  manganese 
takes  place,  when  the  proportion  between  Fe.^03  and  MnO  in  solution 
is  5  :1.  A  larger  proportion  of  manganese  in  solution  produces  no 
change  in  the  amount  retained  by  the  ferric  precipitate,  namely,  2  per 
cent.  The  absorption  of  small  amounts  of  manganese  by  iron  is  nearly 
complete,  beiug  as  much  as  95  per  cent.  From  this  it  follows  that  on  redis- 
solving  and  reprecipitating  a  ferric  precipitate  containing  only  a  small 
proportion  of  manganese,  little  change  in  its  composition  takes  place. 

Ferric  hydroxide  also  dissolves  nickelous  oxide,  and  a  saturated 
solution  is  produced  when  the  proportion  between  Fe^Og  and  NiO  in 
solution  is  59  to  1. 
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Although  manganous  and  nickel  oxides  are  carried  down  with 
aluminiuiu  hydroxide,  no  regularity  could  be  observed  ;  solid  solution 
appears  not  to  take  place,  but  merely  mechanical  absorption  by  the 
gelatinous  alumina. 

Lead  sulphate,  precipitated  in  presence  of  other  salts,  does  not  carry 
down  any  metals  in  solid  solution. 

167.  "  The  bromo-derivatives  of  camphopyric   acid." 
By  John  Addyman  Gardner, 

When  cii-camphopyric  acid  is  treated  with  bromine  in  the  presence 
of  phosphorus  pentachloride  and  the  mixture  pnired  into  water,  the 
chief  products  are  cj's-bromocamphopyric  acid  and  cis-bromocamphopyric 
anhydride,  a  small  quantity  of  <?'ans-bromocamphopyric  acid  being  also 
formed. 

If,  however,  camphopyric  anhydride  is  used  instead  of  camphopyric 
acid,  the  chief  products  ai'e  f/Ytns-bromocamphopyric  acid  and  bromo- 
camphopyric  anhydride,  little  or  no  cis-bromocamphopyric  acid  being 
produced. 

<ran«-Camphopyric  acid,  treated  in  a  similar  way,  using  phosphorus 
trichloride  instead  of  pent  ichlorid«,  yields  mainly  cts-bromocampho- 
pyric  acid,  a  little  anhydride,  but  no  fra?w-bromo-acid. 

The  cM-acid  is  readily  convertible  into  its  anhydride  by  the  action 
of  acetyl  chloride,  but  the  trans-acid  is  not  affected  by  this  reagent. 
On  the  other  hand,  c?s-bromocamphopyric  anhydride,  on  boiling  with 
water,  is  converted  into  a  mixture  of  fraws-bromocamphopyric  acid  and 
decomposition  products,  probably  of  the  cis-acid. 

The  bromine  atom  is  readily  replaceable.  By  the  action  of  nascent 
hydrogen,  frans-bromocamphopyric  acid  yields  frans-camphopyric  acid, 
whilst  both  cf's-bromocamphopyric  acid  and  cs-bromocamphopyric  anhy- 
dride give  ordinary  camphopyric  acid.  Under  the  influence  of  alkalis, 
the  bromine  atom  in  both  acids  may  be  replaced  by  hydroxy!. 

168.  "  The  reduction  of  metallic  oxides  by  aluminium  carbide." 
By  John  Norman  Fring. 

Alloys  of  aluminium  can  be  prepared  by  direct  reduction  of  the  oxide 
by  carbon  in  presence  of  many  other  metals,  whereas  without  such 
auxiliary  metals  the  product  consists  chielly  of  aluminium  carl)ide. 
ThoHo  coHHidorations  led  to  a  detailed  study  of  the  reactions  between 
aluminium  carbide  and  metallic  oxides  and  metals.  It  was  found  that 
the  oftrbide  behaves  aa  a  strong  reducing  agent.  Up  to  1400°,  both  the 
aluminium  and  the  carbon  are  simultaneously  oxidised,  forming 
alumiiui,   curbou   dioxide,    and   the   mutal  uf  the  uxido.     At  higher 


231 

temperatures,  however,  selective  reduction  becomes  apparent,  the 
reduction  being  more  and  more  brought  about  by  the  carbon  of  the 
carbide  the  higher  the  temperature  of  reaction,  the  tpsuU  being  that 
alloys  of  alumiuium  and  the  reduced  metal  are  obtained,  the  percentage 
of  aluminium  increasing  with  the  temperature  and,  in  the  case  of  iron, 
finally  reaching  the  limit  demanded  by  the  equation 

FegOg  +  AI4C3  =  2Fe.     4  Al  +  SCO. 

Calcium  carbide  was  found  to  exhibit  a  similar  behaviour,  but  to  a 
less  marked  de^jree,  interaction  between  lead  oxide  and  excess  of 
molten  calcium  carbide  giving  an  alloy  containing  2  6  per  cent,  of 
calcium. 

Aluminium  carbide  reacts  with  metals  at  temperatures  above  the 
melting  point  of  platinum  to  form  alumiuium  alloys  with  liberation  of 
free  carbon ;  at  higher  temperatures,  the  reaction  takes  place  with 
violence  and  is  complete. 

A  study  of  the  action  of  metallic  calcium  on  aluminium  carbide 
showed  that  calcium  carbide  is  formed  at  all  temperatures  above  the 
melting  point  of  platinum,  and  as  aluminium  acts  on  calcium  carbide 
producing  aluminium  carbide,  the  reaction  is  probably  reversible. 


169.  "  The  rusting  of  iron."      By  Wyndham   Rowland    Dunstan, 
Hooper  Albert  Dickinson  Jowett,  and  Ernest  Oo  aiding. 

A  detailed  account  is  given  of  the  investigation  on  the  rusting  of 
iron,  an  outline  of  which  has  been  already  published  (Duustan,  Proc, 
1903,  19,  150). 


170.  "  Studies  in  comparative  cryoscopy.     Part  III.     The  esters 
in  phenol  solution."     By  Philip  Wilfred  Robertson. 

The  molecular  depressions  of  the  esters  in  phenol  solution  tend  to 
increase  with  the  concentration.  In  many  instances,  however,  thtre 
is  an  initial  association,  that  is,  the  molecular  depression  first  decreai-(S, 
so  that  under  these  conditions  a  minimum  is  exhibited  in  the  mole- 
cular depression  curve. 

The  concentration  at  which  the  minimum  occurs  is  a  characteiislic 
for  each  ester,  but  is  greater  in  the  case  of  esters  of  high  molecular 
weight.  The  initial  association  of  these  compounds  becomes  u.ore 
rapid  as  the  molecular  weight  increases. 

Tlie  ethyl  esters  of  the  normal  fatty  acids  differ  from  odd  to  even 
membei"S  of  the  series,  but  e:icli  division  forms  a  perfectly  detinite 
series.     Thus,  in  the  case  of  the  compounds  with  an  even  number  of 
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carbon  atoms,  the  initial  molecular  depression  reaches  a  maximum  at 
the  sixth  member,  falls  to  a  minimum  at  the  twelfth,  and  then  rises  to 
a  second  maximum  when  the  chain  contains  sixteen  carbon  atoms. 

The  esters  derived  from  polybasic  acids  are  characterised  by  the 
following  behaviour. 

(1)  Their  molecular  depi*essions  increase  rapidly  with  the  concen- 
tration. 

(2)  The  minimum  in  the  molecular  depression  curve  is  not  always 
exhibited. 

(3)  They  have  extremely  high  initial  molecular  depressions. 

The  negative  "  rate  "  of  association  and  the  abnormally  high  mole- 
cular depressions  of  the  esters  are  probably  due  to  the  great  tendency 
of  phenol  to  form  molecular  complexes,  since,  in  the  case  of  the  sul)- 
stituted  phenols,  thymol,  guaiacol,  and  o-nitrophenol,  which  are  not 
so  strongly  associated,  these  irregularities  tend  to  disappear. 

171.  "  The  iodides  of  copper." 
By  James  Wallace  Walker  and  Mary  Violette  Dover. 

When  equivalent  solutions  of  potassium  iodide  and  copper  sulphate 
are  mixed,  the  resulting  precipitate  seems  to  contain  a  definite  poly- 
iodide  of  copper  mixed  with  the  cuprous  iodide,  and  not,  as  has  been 
hitherto  assumed,  fi-ee  iodine.  Treatment  of  this  precipitate  with 
water  gives  a  deep  red  solution,  the  analyses  of  which  point  to  the 
formula  Cul^  for  the  solid  polyiodide.  From  a  study  of  the  equi- 
librium between  this  solution  and  cuprous  iodide,  the  authors  conclude 
that  it  contains  an  equimolecular  mixture  of  Culj  and  Culg.  The 
limit  of  concentration  of  pure  cupric  iodide  solution  is  almost  exactly 
0*1  per  cent.,  removal  of  the  water  even  in  the  form  of  ice  inducing 
the  reaction  GCuIj  ^^  CuI(,-|-5CuI.  Even  higher  polyiodides  than 
these  can  be  obtained  from  alcoholic  solution. 

172.  "The  interaction  of  alcohols  and  phosphorous  halides." 
By  James  Wallace  Walker  and  Frederick  Murray  Godschall  Johnson. 

The  authors  have  studied  the  yield  of  alkyl  halide  obtained  in  the 
action  of  phosphorous  chloride,  bromide,  and  iodide  on  methyl,  ethyl, 
and  7i-propyl  alcohols,  in  the  hope  of  finding  a  general  equation  such 
as  PX3  +  3A-OH-=P(OA),,  ,X*^H),/-l-(3-;//)HX  +  //x\X,  applicable  to 
iJio  Hovorul  CiiHCfl.  ]n  this  o(iuation,  X  re])re.sont.s  a  halogen  atom  and 
A  an  alkyl  group.  Jn  the  production  of  methyl  and  7t-propyl  bromides 
and  of  ethyl  iodide,  the  value  of  y  is  2  ;  in  tho  case  of  ethyl  chloi'ide,  it 
is  1.  In  tho  other  instances,  tho  above  o<|ualion  would  riKjuiro  to  bo 
doubled  to  oxproHM  tho  reHults.    'J'ho  high  degree  of  solubility  of  yellow 
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phosphorus  in  methyl  iodide  suggested  a  ready  method  for  the  pro- 
duction of  that  substance  in  quantity.  The  theoretical  weight  of 
iodine  is  added  to  a  10  per  cent,  solution  of  phosphorus  in  methyl 
iodide,  and  the  equivalent  amount  of  alcohol  is  slowly  introduced. 
Enough  phosphorus  is  then  dissolved  in  the  resultant  liquid  to  pro- 
duce again  a  10  per  cent,  solution  and  iodine  and  alcohol  are  added  as 
before.  By  continuing  this  process  a  large  quantity  of  methyl  iodide 
may  be  obtained  in  a  short  time,  the  yield  being  94  per  cent,  of  the 
theoretical.  Only  65  per  cent,  of  the  theoretical  yield  of  ethyl  iodide 
was  obtained  by  this  method.  Instead  of  employing  the  phosphorus 
and  iodine  in  the  ratio  required  for  the  production  of  the  tri-iodide,  an 
almost  equally  good  result  is  obtained  by  adding  enough  iodine  to 
produce  the  penta-iodide,  this  compound  being  much  more  soluble  than 
the  tri-iodide  in  methyl  iodide. 

173.  "The  electrical  conductivities  of  some  salt  solutions  in  acet- 
amide."  By  James  Wallace  Walker  and  Frederick  Murray 
Godschall  Johnson. 

The  salts  examined  were  mercuric  chloride,  potassium  chloride, 
iodide,  and  cyanide.  Of  these,  the  first  is  the  only  normal  electrolyte, 
the  others  showing  a  maximum  of  molecular  conductivity  at  about  30 
or  40  litres,  which  then  falls  to  about  half  value  on  dilution.  Mercuric 
chloride  is  known  to  give  a  compound  with  acetamide  and  potassium 
iodide  is  found  to  yield  the  compound  KIjGCHg'CO'NHo.  The  migra- 
tion ratio  of  the  iodion  is  found  to  be  greater  than  in  aqueous  solution 
a  fact  which  points  to  combination  of  the  ions  with  the  solvent. 

174.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  XVI.  Indaconitine,  the  alkaloid  of  Aconitum  c/iasmant/iton." 
By  Wyndham  Rowland  Dunstan  and  Albert  Edward  Andrews. 

Indaconitine  is  a  highly  poisonous  alkaloid  which  has  been  obtained 
from  the  Indian  plant  known  as  "  mohri,"  at  first  thought  to  be  the 
same  as  the  European  Aconitum  Napellus,  but  now  recognised  as  a 
distinct  species,  Aconitum  chasmanthum.  In  this  paper  a  full  account 
is  given  of  the  properties  of  the  alkaloid  and  of  its  principal  salts. 

Indaconitine  (Cg-H^-Oj^N)  is  a  crystalline  alkaloid  very  closely 
I'esembling  aconitine  from  Aconitum  Napellus  in  its  genei'al  properties, 
but  differing,  however,  in  its  habit  of  crystallisation  and  in  many 
of  its  physical  properties.  Most  of  the  salts  crystallise  well  and  are 
distinct  from  the  corresponding  aconitine  salts.  Its  physiological 
action  has  been  shown  to  closely  resemble  that  of  aconitine  and 
pseudaconitine  (Cash  and  Dunstan,  Proc.  Roy.  Sac,  1905). 
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Indaconitine  undergoes  hydrolysis  in  two  stages,  in   the   first    of 

which  an  acetyl  group  is  eliminated  as  acetic  acid,  with  the  formation 

of  a  base,  indbenzaconine,  which  has  not  been  crystallised,  but  furnishes 

crystalline  salts.     This  "hydrolysis   is   represented   by  the   equation  : 

C3,H,,()joN  +  H,0  =  C^H.O.  +  C3,H,,O^N. 

Indbenzaconine  is  practically  non-poisonous.  On  further  hydrolysis, 
indbenzaconine  furnishes  benzoic  acid  and  pseudaconine  identical  with 
the  final  hydrolytic  product  of  pseudaconitine. 

Indaconitine  is  therefore  of  interest  as  representing  a  type  of  highly 
toxic  alkaloid  intei-mediate  in  its  properties  between  the  aconitine  of  the 
common  European  aconite  (A.  Napellus)  and  the  pseudaconitine  derived 
from  the  Indian  aconite  of  Nepal.  The  discovery  of  this  alkaloid  and 
its  proximate  constitution  has  led  the  authors  to  change  the  formula  of 
pseudaconitine  from  C^gH^gOjoN,  the  formula  origiually  assigned  to 
the  alkaloid  by  Wright,  to  Cggk^iO^a^. 


175.  "Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  XVII.  Bikhaconitine,  the  alkaloid  of  Aconitum  spicatum." 
By  Wyndham  Rowland  Dunstan  and  Albert  Edward  Andrews. 

This  alkaloid,  like  indaconitine  described  in  the  previous  com- 
munication, is  highly  poisonous.  It  has  been  isolated  from  a  supposed 
variety  of  Aconitum  ferox  of  India,  which  has  now  been  proved  to  be 
a  distinct  species,  Aconitum  apicatum.  The  vernacular  name  of  the 
plant  being  "bikh,"  the  name  bikhaconitine  is  proposed  for  the  new 
base. 

Bikhaconitine  (CggH^jOuN)  does  not  crystallise  so  readily  as  other 
"  aconitines,"  and  its  physical  properties  are  distinct.  A  number  of  its 
salts  have  been  prepared,  and  most  of  them  crystallise  well.  Its  physio- 
logic-il  action  very  nearly  resembles  that  of  the  other  aconitines  : 
its  toxicity  towards  warm-blooded  animals  is  greater  than  that  of 
either  aconitine  or  japaconitine,  but  is  slightly  inferior  to  that  of 
pseudaconitine,  whicb  is  the  most  poisonous  alkaloid  of  the  group. 

Bikhaconitine,  like  the  other  aconitines,  undergoes  hydrolysis  in 
two  stages.  In  the  first  of  these,  an  acetyl  group  is  eliminated  as 
acetic  acid,  forming  a  now  base  (veratroylbikhacouine).  This  alkaloid 
does  not  cryKtalliso,  but  furnishes  crystalline  salts.  On  further 
hydrolysis,  veratroyll)ikhaconino  furnishes  voratrio  acid  and  bikh- 
aconino,  whi(;h  does  not  crystallise,  but  furnislios  crystalline  salts. 
Tltis  alkaloid  differs  from  other  "aconines  "  previously  described. 

The  pa(>cr  contains  a  full  account  of  the  properties  of  bikliacouitinei 
Its  halls  and  derivatives,  and  a  comparison  of  their  properties  with 
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those  of  the  other  aconitines  which  have  been  previously  described. 
The  formula  of  bikhaeonitine  differs  from  that  of  pseudaconitine  by 
one  atom  of  oxygen. 


176.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  XVIII.  The  aconiiine  group  of  alkaloids."  By  Wyndham 
Rowland  Sunstan  and  Thomas  Anderson  Henry. 

This  paper  gave  a  general  account  of  the  properties  of  the  several 
closely  allied  "  aconitines  "  which  have  been  described  in  the  course  of 
the  present  investigation,  and  also  of  the  non-poisonous  alkaloids 
obtained  from  varieties  of  aconite.  It  is  pointed  out  that  now  that  it 
has  been  established  that  closely  related  Indian  aconites  furnish 
similar,  but  nevertheless  quite  distinct,  toxic  alkaloids,  it  is  most 
desirable  that  a  similar  examination  should  be  made  of  the  European 
aconites  of  the  type  of  Aconilum  Napellus.  The  work  of  Wright, 
Jurgens,  and  other  chemists,  as  well  as  that  of  the  present  inves- 
tigators, renders  it  highly  probal)le  that  an  examination  of  European 
plants  commonly  classed  as  Aconitum  Napelius  will  reveal  the 
presence  of  alkaloids  very  closely  resembling,  but  yet  distinct  from, 
aconitine.  The  evidence  already  recorded  goes  to  show  that  the 
aconitine  isolated  by  Wright  from  English  plants  and  analysed  by 
him  and  others,  which  was  described  in  the  course  of  the  present  in- 
vestigation, is  a  distinct  substance  from  the  aconitine  of  German  origin 
which  is  now  an  article  of  commerce. 


Thursday,  November  2nd,  1905,  at  8.30  p.m.     Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Alessrs.  W.  B.  Tuck,  J.  W.  White,  and  E.  W.  Bealey  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Adam  Lawson  Kelly  Adam,  296,  Bath  Street,  Glasgow. 

C.  Chester  Ahlum,  Lansdale,  Pennsylvania,  U.S.A. 

James  Edward  Alcock,  42,  Gill  Street,  Moston  Laue,  Blackley. 

James  Albert  Allison,  Luchana  Laboratory,  Apartado  45,  Bilbao,  Spain. 

George  Henry  Barbrook,  Stowmarket,  Suffolk. 
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Marmaduke  BarrowclifE,  25,  Priory  Eoad,  Kew,  Surrey. 

John  Coggin  Brown,  B.Sc,  Fairleigh,  Cockton  Hill,  Bishop  Auckland. 

Joseph  Edward  Coates,  B.Sc,  Sunny  Side,  Oakamoor,  Stoke-on-Trent. 

Douglas  Henry  Bellars  Cowman,  Heathville  Corner,  Gloucester. 

Arthur  Augustine  Dallman,  Tjyndhurst,  Prospect  Vale,  Liverpool. 

John  Llewelyn  Davies,  B.A.,  8,  Rugby  Road,  Neath. 

John  Doull,  8,  Lauriston  Place,  Edinburgh. 

John  Beaconsfield  Gall,  Knoxland,  Erith  Road,  Belvedere,  Kent. 

Sidney  Montague  Haig,  St.  Edmund's  Ave.,  Port  Hill,  Stoke-on-Trent. 

Alfred  Hart, M. A., B.Sc, Norman  Avenue,  Hawksburn, Victoria,  N.S.W. 

Jack  Vernon  Johnson  Hayman,  Tringhurst,  Cranleigh,  Surrey. 

John  Michael  Higgins,  39,  Queen  Street,  Melbourne,  Australia. 

William  Basil  Hill,  Eastfield,  Stockton  Lane,  York. 

Isaac  Berkwood  Hobsbaum,  79,  Claremont  Road,  Forest  Gate,  E. 

Cecil  BoUins,  34,  Beamsley  Road,  Frizinghall,  Yorks. 

Maurice  Brooks  Jack,  66,  Burma  Road,  Clissold  Park,  N. 

Edward  Towyn  Jones,  B.Sc,  17,  Bloomsbury  Square,  W.C. 

Rudolph  Lyon,  400,  Huddersfield  Road,  Halifax. 

William  McCleary,  61,  Station  Road,  Pendlebury,  Manchester. 

Robert  Drysdale  MacKechnie,  c/o  Messi's.  A.  Boake,  Roberts  and  Co., 

Ltd.,  Stratford,  E. 
Harry  Martin,  14,  Hardman  Street,  Liverpool. 

Harry  George  Fletcher  Mickle wright,  B.  A . ,  1 1 6,  St.  James's  Rd. , Croydon. 
Edalji  Manekji  Modi,  opposite  Grant  Road  Station,  Bombay. 
John  Motion,  ^Edgewater,  New  Jersey,  U.S.A. 
Henry  Allen  Dugdale  Neville,  B.Sc,  81,  Revidge  Road,  Blackburn. 
Francis  Richard  Penn,  Highthorne  Terrace,  Shadwell  Lane,  Moortowu, 

Leeds. 
Hugh  Donald  Perkins,  Dodwell,  Bursledon,  Hants. 
Percy  Barker  Phipson,  c/o  J.  Staples  and  Co.,  Ltd.,  Wellington,  N.Z. 
Frederick  John  Pooler,  B.Sc,  The  Boys'  High  School,  Grahamstowii, 

Cape  Colony,  South  Africa, 
James  Frederick  Fothergill  Rowland,  B.  A.,  5,  St.  James's  Pk.,  Croydon. 
Harold  Marmion  Royle,  12,  Barfield  Villas,  George  Lane,  S.  Woodford. 
Harry  Nestor-Schnurmann,  Corinth  House,  Cheltenham. 
Douglas  Temple  Setterington,  45,  Regent  Road,  Blackpool. 
.John  Booty  Tillott,  55,  Wood  Street,  Westminster,  S.W. 
Frank  Tutin,  49,  The  Avenue,  Kew,  Surrey. 
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Gerard  Willium   Williams,  B.A.,  P.O.  Box,  21,  Germiston,  Transvaal, 
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The  President  referred  to  the  loss  sustained  by  the  Society  in  the 
death  of  Professor  P.  T.  Cleve,  who  was  elected  an  Honorary  and 
Foreign  Member  in  February,  1883,  and  who  died  on  June  18th,  1005  ; 
also  in  the  death  of  Mr.  G.  B,  Buckton,  F.R.S.,  who  was  elected  a 
Fellow  in  March,  1852. 

Of  the  following  papers,  those  marked  *  were  read  : 

*177.  "Molecular  conductivity  of  water."    By  Philip  Blackman. 

The  molecular  conductivity  of  water  may  be  represented  by  K  and 
calculated  from  the  equation 

The  value  of  K  is  dependent  on  (1)  temperature,  (2)  molecular  conceu- 
tratiouj  and  (3)  nature  of  the  acid  (mv„„>  Mu„^„»   Mvu  ■»•  represent 

HX  MjOtx  MiX 

respectively  the  molecular  conductivities,  measured  at  the  same  tem- 
perature and  molecular  concentration,  v,  of  the  acid  IIX,  the  base 
MjOH,  and  the  salt  M^X). 

The  conclusion  is  drawn  that  the  greater  the  value  of  K  the  stronger 
is  the  acid  (taking  into  consideration  (1)  the  temperature  and  (2)  the 
molecular  concentration).  This  furnishes  a  method  for  determining 
the  relative  strengths  of  acids. 


^178.  "  The  stereoisomerism  of  substituted  ammonium  compounds." 
By  Humphry  Owen  Jones. 

The  existence  of  Wedekind's  isomeric  a-  and  yy-phenylbenzylmethyl- 
allylammonium  iodides  is  so  difficult  to  reconcile  with  the  absence  of 
isomerism  in  all  the  other  compounds  of  the  same  type  that  the  author 
has  examined  these  compounds  in  the  hope  of  obt<iining  some  informa- 
tion about  this  unique  example  of  isomerism,  and  has  found  that  the 
two  compounds  are  not  isomerides,  but  different  compounds. 

The  /3-compound  dissociates  partially  into  benzyl  iodide  and  tertiary 
amine  in  chloroform  solution,  but  is  not  transformed  into  the  a-com- 
pound  ;  it  is  also  completely  converted  into  phenyltrimethylammonium 
iodide  when  heated  at  100°  with  methyl  iodide  in  molecular  proportions, 
whereas  the  a-compound  requires  twice  as  much  methyl  iodide  to  con- 
vert it  into  phenyltrimethylammonium  iodide  and  benzyl  and  allyl 
iodides.  Analysis  and  a  comparison  of  properties  prove  conclusively 
that  the  ^-compound  is  pheiiylbenzyldim^thylavimoniuin  iodide. 

The  analyses  of  the  compound  previously  given  by  Wedekind  and 
by  Hantzsch   and    Horn   are  incorrect,  and   the   reactions   described 
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by  the  last-mentioned  chemists  can  only  have  been  obtained  with 
impure  material. 

The  reaction  between  benzylallylaniline  and  methyl  iodide  in  the 
cold  is  expressed  by  the  equation  CyH7'NPh'C3H5  4-2CHgI  = 
NPhMe2{C-H,)I  +  C3HJ,  and  at  100°  by  the  equation  C^H/NPh-CgH^ 
+  3CH3I  ^NPhMegl  +  C3H5I  +  C7H7I. 

At  present  optical  activity  is  the  only  evidence  of  stereoisomerism  of 
quinquevalent  nitrogen  compounds  of  the  type  NabcdX,  and,  since  the 
search  for  isomerides  has  been  so  thorough,  it  is  concluded  that  no 
isomerides  can  be  produced  by  the  union  of  tertiary  amines  and  alkyl 
iodides. 

The  hypothesis  suggested  by  the  author  (Trans.,  1903,  83,  1403)  to 
account  for  the  non-formation  of  isomeric  quinquevalent  nitrogen 
derivatives  from  tervalent  compounds  is  now  adequate  to  explain  all 
the  known  facts  and  has  been  further  developed. 

Discussion. 

Mr.  A.  W.  Harvey  stated  that  he  had  prepared  considerable 
quantities  of  benzyl phenylmethylallylammonium  iodide,  and  that  when 
the  compound  is  produced  by  mixing  molecular  quantities  of  carefully 
purified  benzylmethylaniline  and  allyl  iodide  in  an  equal  volume  of 
mixed  methyl  and  ethyl  alcohols  (1 — 9)  no  trace  of  Wedekind's 
yS-compound  is  formed ;  the  reaction  goes  quite  quantitatively,  and 
yields  a  clean  and  pure  solid  product. 

Dr.  Jones,  in  reply,  said  that  the  )3-compound  was  not  produced 
together  with  the  a-salt  when  allyl  and  benzyl  iodides  were  added 
to  the  corresponding  tertiary  amines,  but  only  when  methyl  iodide 
was  used. 

In  reply  to  a  question  by  Dr.  Lapworth,  the  author  stated  that  the 
evidence  for  the  replacement  of  allyl  by  methyl  in  benzylallylaniline 
by  the  action  of  methyl  iodide  in  the  cold  was  quite  conclusive,  the 
benzyl  group  being  only  removed  on  heating. 


*179.  "Note  on  the  fluorides  of   selenium  and    tellurium." 
By  Edmund  Brydges  Rudhall  Prideaux. 

The  fluorides  of  selenium  and  tellurium  are  both  gaseous 
subrttancos  prepared  by  the  action  of  fluorine  on  the  elements,  their 
denHitioH  corresponding  to  the  formuluj  Sol'',,  and  ToF„  respectively. 
I'hey  are  eoHily  condensiible  by  cold  alone,  forming  white,  snow-like 
lolids,  tlio  vapour  pressure  curves  of  which  will  bo  published  shortly 
along  with  an  account  of  the  uthur  propurtius  of  tho  gasos. 
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Discussion. 

Mr.  Bliss  asked  whether  the  author  could  give  any  further  informa- 
tion as  to  the  nature  of  the  solid  lluorides  isolated  by  Moissan. 

Mr.  Pkideaux,  in  reply,  said  that  the  solid  fluoride  of  tellurium  left 
in  the  reaction  tube  may  be  the  tctrafluoride,  TeF^,  described  as  being 
obtained  by  the  action  of  hydrogen  fluoride  on  tellurous  acid,  but  is 
more  probably  an  oxyfluoride. 

*180.  "The  constitution  of   glutaconic  [acid." 
By   Jocelyu  Field  Thorpe. 

The  "  double  bond  "  in  glutaconic  acid,  COjjH-CH./CH:CH-CO.^H, 
is  apparently  not  fixed,  since  the  reactions  of  this  substance  clearly 
indicate  that  it  possesses  a  symmetrical  structure. 

Thus  a/3-dimethylglutaconic  and  ySy-dimethylglutaconic  acids,  prepared 
by  methods  which  leave  no  doubt  as  to  their  constitution,  are  not 
isomeric  but  identical.  a-Meihyl-yS  ethylglutaconic  acid  and  /8-methyl- 
y-e thy  1  glutaconic  acid  are  also  identical. 

Derivatives  of  glutaconic  acid  are  produced  when  ethyl  cyanoacetate 
or  its  monoalkyl  derivatives  react  with  ethyl  acetoacetate  or  its  mono- 
alkyl  derivatives,  the  ethyl  salts  formed  yielding  either  (1)  deiivatives 
of  glutaconic  acid  or  (2)  derivatives  of  2  :  6-dioxypyridine,  according  to 
the  nature  of  the  hydrolysing  agent  and  the  constitution  of  the 
salt. 

*181.  "Some  alkyl  derivatives  of  glutaconic  acid  and  of  2:  6-dioxy- 
pyridine."   By  Harold  Roger  son  and  Jocelyn  Field  Thorpe. 

Methods  for  the  preparation  of  all  the  methyl  derivatives  of 
glutaconic  acid  are  de.>-cribed,  as  well  as  the  modes  of  preparation  and 
properties  of  the  corresponding  deiivatives  of  2  :  6-dioxypyridine, 

■*182.  "Note  on  the  formation  of  /3-methylglutacomc  acid  and  of 
a)8-dimethylglutaconic  acid."  By  Francis  Vernon  Darbishire  and 
Jocelyn  Field  Thorpe. 

By  the  elimination  of  hydrogen  bromide  from  ethyl  a-bromo-;3-methyl- 
glutarate  a  mixture  is  obtained  from  which  /3-methylglutaconic  acid 
can  be  isolated,  the  residue  consisting  of  the  lactone  ethyl  salt  and  the 
corresponding  acid  of  the  trimethylene  ring. 

From  ethyl  a-bromo-a^-dimethylglutarate,  similar  products  are 
formed,  only  in  this  case  a  much  larger  quantity  of  the  glutaconic  acid 
(a^-dimethylglutaconic  acid)  can  be  obtained. 
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♦183.  "  The  influence  of  water  and  alcohols  on  the  boiling  point  of 
esters.  I.  A  modification  of  Markownikoif' s  method  of 
preparation."    By  John  Wade. 

Ethyl  acetate  forms  binary  and  ternary  mixtures  of  minimum  boil- 
ing point  with  ethyl  alcohol  and  water.  The  ternary  mixture,  which 
contains  9  per  cent,  of  alcohol  and  8  per  cent,  of  water,  boils  constantly 
at  70*3°,  whilst  the  binary  mixtures,  which  contain  respectively 
8 "6  per  cent,  of  water  and  30'6  per  cent,  of  alcohol,  boil  constantly  at 
705°  and  71  "8°.  Most  esters  form  such  mixtures  with  their  con- 
stituent alcohols  and  water,  and  in  preparing  esters  from  acids  and 
alcohols  by  MarkownikofE's  method  of  continuous  distillation  in 
presence  of  sulphuric  acid  {Ber.,  1873,  6,  1177),  ternary  mixtures  are 
therefore  usually  obtained. 

As  the  Markownikoff  interaction,  unlike  the  etherification  process 
on  which  it  is  based,  now  proves  on  investigation  to  proceed  in  most 
cases  readily  at  100°,  and  in  presence  of  any  strong  acid,  it  may  be 
modified  to  afford  a  general  and  practically  automatic  method  of 
preparing  these  ternary  mixtures  and  their  constituent  esters  in 
quantity.  The  lower  alkyl  esters  of  formic,  acetic,  propionic,  and 
butyric  acids  have  been  made  in  this  way  under  ordinary  pressure,  and 
various  less  volatile  esters  at  the  samo  temperature  under  somewhat 
reduced  pressure.  Owing  to  the  peculiar  relation  of  the  binary  to 
the  ternary  mixtures  the  excess  of  alcohol  may  often  be  removed  from 
these  products  by  distillation  with  water  and  fractionation. 

*184.  "  Note  on  bromine  fluoride." 
By  Edmund  Brydges  Rudhall  Prideaux. 

Fluorine  when  passed  over  bromine  combines  with  it,  as  stated  by 
Moissan,  who  has  described  the  appearance  of  the  reaction  ("  Le 
Fluor  et  Ses  Composes  ").  The  product,  which  is  more  unstable  than 
iodine  fluoride  and  decomposes  water  with  great  violence,  has  not 
been  described.  It  is  a  pale  yellow  liquid  with  a  specific  gravity 
less  than  that  of  bromine,  and  freezes  to  a  white  solid  which  melts  at 
-  2°.  The  analysis  of  this  fluoride  leads  to  the  formula  BrFg,  and 
tliis  compound  appears  to  l)e  the  only  definito  fluoride  of  bromine. 

186.  •'  Solution    and    pseudo  solution.       Part    IV."       By    Ernest 
Linder  and  Harold  Picton. 

The  authors  have  completed,  so  far  as  they  are  able,  the  study  of 
Kohition  and  pBOudo-solution  originated  by  tliom  in  1892  (7Va?is.,  61, 
11-1      Wi^).     The  roHultK  are  armnged  in  throe  sections. 
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Section  I.  The  Physical  and  Chemical  Properties  of  Colloidal 
Arsenious  Sulphide. — The  precipitates,  which  separate  when  arsenious 
sulphide  is  coagulated  by  metallic  salts,  are  regarded  as  metallic 
derivatives  of  a  complex  hydrosulphide  formed  by  interchange  of 
hydrogen  for  metal.     Thus, 

ajAsgSg.HgS  +  BaCl,  =  a^AsjSg.BaS  +  2HC1. 

The  coagulation  process  for  salts  of  uni-,  bi-,  and  ter-valent  metals 
is  reviewed  in  the  light  of  this  hypothesis.  Quadrivalent  metals,  such 
as  platinum  and  zirconium,  are  found  to  be  non-coagulants  of  arseni- 
ous sulphide  in  dilute  solution. 

The  aggregation  and  de-aggregation  phenomena  of  arsenious  sulphide 
have  been  studied  microscopically. 

Section  II.  The  Physical  and  Chemical  Properties  of  Colloidal 
Ferric  Hydroxide. — Various  "  grades  "  of  colloidal  ferric  hydroxide  have 
been  prepared  by  dialysis.  The  physical  and  chemical  properties  of 
certain  of  these  solutions  and  the  coagulation  phenomena  of  the 
colloidal  hydroxychloride  have  been  studied  by  methods  similar  to 
those  applied  in  the  investigation  on  arsenious  sulphide. 

Section  III.  Dyeing,  a  Phase  vf  Coagulation. — The  "  substantive 
dyeing  "  of  colloidal  ferric  hydroxide  and  arsenious  sulphide  by  methyl- 
violet  and  aniline-blue  is  shown  to  exhibit  phenomena  which  are  pre- 
cisely analogous  to  those  occurring  when  these  colloids  are  coagulated 
by  metallic  salts. 

186.  "  The  influence  of  very  strong  electromagnetic  fields  on  the 
spark  spectra  of  ruthenium,  rhodium,  and  palladium."  By 
John  Edward  Purvis. 

The  experiments  were  made  with  a  21-foot  concave  grating  spectro- 
scope. The  spark  passed  between  electrodes  of  the  metals  which  were 
firmly  held  between  the  poles  of  a  magnet.  The  strength  of  the  field 
between  the  poles  of  the  magnet  was  40,000  units  with  a  current  of  21 
amperes.  The  nature  of  the  vibrations  was  analysed  by  a  calcite  prism. 
The  general  results  showed  that  (1)  most  of  the  lines  are  divided  into 
triplets,  and  that  there  is  a  perioiiic  or  rhythmic  change  in  the  direc- 
tions of  the  vibrations  of  the  constituents  of  the  triplets.  (2)  Some 
lines  become  quadruplets,  and  within  certain  definite  regions  of  the 
spectrum  their  constituents  also  change  the  directions  of  their 
vibrations.  (3)  Other  lines  become  doublets.  (Only  a  very  few 
lines  are  not  affected  when  vibrating  in  the  magnetic  field.)  (4)  The 
inner  member  of  the  triplets  is  usually  the  strongest ;  but  this  is  not 
always  the  case.  The  two  outer  members  of  a  triplet  may  be  stronger 
than   the   inner   one ;  and   all  three   are  sometimes    equally    strong. 
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(5)  TKe  strongest  spectral  lines  are  not  the  most  widely  separated  when 
vibrating  in  the  field.  Weak  lines  are  usually  more  widely  separated 
than  strong  ones.  (6)  The  decrease  in  the  width  of  the  triplets  does 
not  proceed  pari  passu  from  the  less  refrangible  to  the  more  refrangible 
end  of  the  spectrum. 

187.  "A  volumetric  method  of  estimating  the  cinchona  alkaloids  by 
means  of  their  double  thiocyanates."     By  Philip  Wilfred  Robertson. 

Skey  has  pointed  out  that  many  alkaloids  give  pi'ecipitates  with 
ammonium  thiocyanate  in  the  presence  of  a  zinc  or  mercury  salt. 
Many  other  metals  act  in  a  similar  manner ;  zinc,  however,  forms  the 
most  insoluble  precipitates.  The  alkaloids  most  sensitive  to  this 
reaction  are  quinine  and  the  cinchona  alkaloids.  Thus  in  the  presence 
of  excess  of  zinc  sulphate  and  ammonium  thiocyanate,  one  part  of 
quinine  gives  a  distinct  turbidity  in  50,000  parts  of  water. 

These  precipitates  prove  to  be  double  salts  of  considerable  complexity, 
as  is  the  case  with  the  compounds  of  many  alkaloids,  more  especially 
quinine  and  its  allies. 

Thus  cinchonine  ammonium  zinc  thiocyanate  has  the  following  com- 
position :  4CigH220N2,3Zn(CNS)2,2NH,CNS,4HONS. 

This  formula  corresponds  closely  with  that  of  hei'apathite  or  iodo- 
quinine  sulphate,  4C2oH2402N2,3H2S04,2HI,4l2,3Aq. 

Notwithstanding  the  complexity  of  these  double  salts,  the  determina- 
tion of  the  amount  of  thiocyanate  removed  from  solution  by  the  alkaloids 
forms  an  accurate  and  speedy  volumetric  method  of  estimating  quinine 
in  the  commercial  drugs  and  in  the  assay  of  the  crude  cinchona  bark. 

188.  "  The  osmotic  pressure  of  sugar  solutions  in  mixtures  of  alcohol 

and  water."    By  Percival  Smith  Barlow. 

Some  experiments  have  been  made  with  copper  ferrocyanide 
membranes  and  solutions  of  sugar  in  a  mixed  solvent  of  alcohol  and 
water,  which  coutirmed  Tammann's  ob>ervation  that  'an  osmotic 
current  cannot  bo  obtained  witli  these  membranes  and  alcohol.  The 
author's  exi)eriuieiits  were  spread  over  a  con^siderable  time,  in  some 
cases  months  being  allowed  to  elapse,  so  that  every  opportunity  uiight 
bo  afforded  for  the  pressure  to  show  itself.  For  membranes  i»ernieable 
to  water  only,  the  van't  lloff  value  of  the  osmotic  pressure  is  very 
much  diminished  by  the  presence  of  the  alcohol,  but  no  idea  has  been 
obtiuned  as  yet  of  any  relation  between  the  amounts  of  alcohol  present 
and  tbo  amount  of  the  reduction  in  the  pressures  ;  below  a  certain 
8trength  of  sugar  solution  there  is  no  direct  evidence  of  osmotic 
protufure,  tbo  alcohol  present  quite  overshadowing  the  effect  of  the 
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sugar.  There  are  indications  that  the  membrane  is  rendered  permeable 
to  the  sugar  by  the  presence  of  alcohol.  For  a  membrane  permeable 
to  the  alcohol  only,  the  pressure  set  up  is  very  much  less  than  above, 
and  is  produced  extremely  slowly.  Whatever  molecular  aggregates 
are  formed  in  connection  with  the  sugar,  it  seems  that  the  alcohol 
molecules  take  much  less  part  in  them  than  the  water  molecules. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*189.  "  Condensation  of  ketones  with  mercury  cyanide." 
By  James  Ernest  Marsh  and  Rohert  de  Jersey  Fleming-Struthers. 

Acetone  added  to  a  solution  of  mercury  cyanide  in  aqueous  caustic 
soda  gives  a  white  precipitate,  HggC-HgONg,  insoluble  in  water  or 
alcohol,  which  dissolves  on  further  addition  of  acetone.  The  best 
yield  is  obtained  with  one  molecule  of  acetone  to  not  less  than 
fifteen  molecules  of  mercury  cyanide.  No  precipitate  at  all  is  formed 
with  one  molecule  of  acetone  to  less  than  two  molecules  of  mercury 
cyanide.  The  reaction  foims  a  good  test  for  acetone  applicable  also  in 
presence  of  alcohol.     The  following  formula  represents  the  probable 

CH-HgCN 
constitution  of  the  compound  :  Jig     CO  .    The  same  substance 

\CH-HgCN 
is  formed  by  adding  acetone  to  a  solution  of  mercury  cyanide  and 
sodium  ethoxide  in  alcohol,  or  sodium  methoxide  in  methyl  alcohol. 
The  compound,  which  is  decomposed  by  hydrochloric  acid  with  libera- 
tion of  acetone  and  hydrogen  cyanide,  is  also  decomposed  by  aqueous 
potassium  cyanide  with  liberation  of  acetone.  Strong  sulphuric  acid 
«.ttacks  it  slowly,  forming  a  soluble  compound  which  is  being  further 
investigated. 

Acetophenone  yields  a  similar  compound,  Hg^Cg^ HjgOgNg,  with 
mercury  cyanide  in  aqueous  caustic  soda  ;  the  constitution  of  this 
product  may  probably  be  represented  by  the  following  formula : 

C„H,-C0-(j^H-Hg-CH-Hg-(;!H-C0-C,H5 
Kg         CO         Hg 

UN         U0H5      CN 

The  reactions  appear  to  be  confined  to  ketones  containing  the  group 
CO'CHg;  precipitates  were  not  obtained  with  diethyl  ketone,  benzo- 
phenone,  menthone,  or  camphor.  But  ethyl  acetoacetate  and  diphenyl- 
methyl  ketone  give  similar  compounds.  Precipitates  were  also 
obtained  with  ethyl  malonate  and  ethyl  /«osuccinate.  Aldehydes 
generally  l)ring  al^out  a  reduction  of  the  mercury  cyanide.  Benz- 
aldehyde  and  anisaldehyde  give  almost  quantitatively  their  respective 
acids. 


249 


*190.  "  Silicon  researches.  Part  IX.  Bromination  of  silicophenyl- 
imide  and  -amide,  and  formation  of  a  compound  including  the 
group  (SiN)."     By  James  Emerson  Reynolds. 

In  Part  VII  of  this  series  of  papers,  the  author  showed  that  the 
fine  crystalline  silicophenylamide,  8i(NHC^H^)^,  described  in  Part  V, 
can  be  made  to  afford  silicotriphenylguanidine,  and,  ultimately, 
.'^ilicodiphenylimide,  Si(NC,;H-)2.  The  latter  is  isomeric  with  the  still 
unknown  silicocyanamide,  SiN*N(G^H5)2.  The  aim  of  the  present 
inquiry  has  been  to  study  the  action  of  broaiine  directly  on  the 
di-imide,  or  indirectly  through  the  silicophenylamide,  in  the  hope  of 
forming  a  compound  including  the  group  SiN  analogous  to  cyanogen. 

The  di-iraide  in  the  form  of  very  fine  powder  was  found  to  combine 
with  two  atomic  proportions  of  bromine,  even  in  the  cold,  when  the 
halogen  was  present  in  benzene  solution,  the  insoluble  additive  com- 
pound, Si(NC,iH.)^Br2,  being  formed.  When  this  substance  was  warmed 
with  excess  of  bromine,  also  diluted  with  much  benzene,  the  aniline 
residues  were  attacked  and  variable  mixtures  were  obtained,  which 
proved  to  be  very  difficult  to  separate.  On  the  other  hand,  silico- 
pheaylamide,  being  easily  soluble  in  benzene,  wa-i  found  to  be  much 
more  suitable  for  the  systematic  study  of  the  products  of  bromination. 

One  molecular  proportion  of  silicotetraphenylamide  in  benzene 
solution  interacts  quite  regularly  with  about  six  atomic  proportions  of 
bromine,  also  dissolved  in  benzene,  provided  the  temperature  is  kept 
down  and  the  addition  of  the  halogen  made  very  slowly.  The  colour 
of  bromine  disappears  and  a  precipitate  forms  from  the  outset  con- 
sisting of  aniline  and  bromoaniline  hydrobromides.  It  was  found, 
however,  that  three  successive  stages  can  be  recognised  in  this  inter- 
action, and  each  one  has  been  closely  examined. 

(1)  In  the  first  stage,  bromine  (li  atoms)  effects  the  removal  of  one 
of  the  aniline  residues  in  the  form  of  hydrobromide,  which  separates 
out,     and    there    remains     in    solution    the    substituted    guanidine, 

/NH-CgH. 

Sif=N-(.\H,Br. 

\NH-CgH^ 

(2)  At  the  second  stage,  the  guanidine  is  attacked  by  a  similar  pro- 
portion of  bromine,  which  causes  the  removal  of  more  hydrobromide 

and  the  formation  of  a  soluble  disubstituted  di-imide,  Si<CxT  /-."tf^ii  • 

^N'CgH^Br 

This  substance  does  not  appear  to  form  another  additive  compound 

analogous  to  that  afforded  by  the  unsubstituted  di-imide. 

(3)  The  third  stage,  in  which  another  molecule  of  bromine  acts  on 
the  substituted  di-imide,  is  to  some  extent  conditioned  by  the  dilution 
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of  the  benzene  solution  in  which  the  interaction  takes  place ;  but  the 
chief  change  involves  the  removal  of  a  third  aniline  residue,  leaving 
in  solution  the  SiN  compound  SiN'CgHgBrg. 

Under  varying  conditions,  more  or  less  of  at  least  one  other  sub- 

stance  is  formed,  with  the  elimination  of  HBr,  namely,  Si"=CjiiT.p^rT*R    , 

.-^"N^'C  TI  Rr 

and, probably, a  still  smaller  proportion  of  Si%;;T.p'*TT^D  ^• 

The  nitrile,  when  purified  as  far  as  is  at  present  possible,  is  a  dark- 
coloured,  vitreous  solid  fusible  at  about  60°.  It  is  easily  decomposed 
by  water  and  alcohol,  but  is  dissolved  as  a  whole  by  pure  ether, 
provided  the  temperature  is  not  allowed  to  rise  above  5°.  A.t  the 
ordinai'y  temperature,  the  solution  decomposes  and  ethyl  silicates  are 
formed,  whilst  a  brown  precipitate  slowly  separates,  chiefly  consisting 
of  a  bromoaniline  derivative. 

Treatment  with  excess  of  bromine  leads  to  the  production  of  silicon 
bromide  and  hydrogen  bromide,  whilst  highly  brominated  anilines 
separate. 


*i91.  '•  Application  of  the  microscopic  method  of  molecular  weight 
determination  to  solvents  of  high  boiling  point."  By  George 
Barger  and  Arthur  James  Ewins. 

The  method  by  which  the  vapour  pressures  of  two  solutions  are 
compared,  by  measuring  microscopically  the  change  in  thickness  which 
drops  of  these  solutions  undergo  when  placed  in  a  capillary  tube,  was 
originally  worked  out  by  one  of  the  authors  for  use  at  the  laboratory 
temperature  (Trans.,  1904,  85,  286).  A  hot  stage  is  now  described, 
which  can  readily  be  made,  and  by  means  of  which  the  tubes  can 
be  kept  under  observation  at  a  constant  temperature  (up  to  95°).  The 
capillaries  are  fastened  to  a  microscope  slide,  which  is  fixed  with  a 
spring  inside  a  glass  tube,  about  25  millimetres  wide,  through  which  a 
stream  of  liot  water  flows,  thus  keeping  the  temperature  constant  to 
within  one  or  two  degrees.  This  tube  is  pi-ovidod  with  a  thennometer 
and  rests  in  a  block  of  wood  on  the  microscope  stage. 

With  volatile  solvents,  such  as  alcohol  and  benzene,  one  per  cent, 
differences  in  the  molecular  concentration  of  two  solutions  can  be 
detected  in  five  to  ton  minutes  at  a  temperature  of  about  80°.  With 
aniline,  the  least  volatile  solvent  which  can  be  conveniently  employed, 
the  corrospouding  time  at  95°  is  one  hour. 

The  solvent  need  not  be  pure  :  oil  of  turpentine,  for  example,  gave 
satitifactory  roHults.  The  time  required  for  a  complete  detormination 
iri  nbuiit  an  liour  and  a  half ;  for  the  mere  verification  of  a  probable 
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formula,  much  less  time  is  necessai-y.  The  average  error  in  thirty 
determinations  quoted  is  three  per  cent.  Pyridine,  acetic  acid,  and 
aniline  are  the  best  of  the  less  volatile  solvents  examined. 

*192.  "  Green  compounds  of  cobalt  produced  by  oxidising  agents." 
By  Reginald  Graham  Durrant. 

Methods  of  obtaining  green  compounds  by  oxidising  cobaltons  salts 
in  presence  of  the  alkali  salts  of  acetic,  tartaric,  citric,  oxalic,  lactic, 
malic,  succinic,  and  glycollic  acids  were  given.  The  preparation, 
analysis  and  properties  of  green  crystalline  potassium  col)altic  oxalate 
were  set  forth  in  detail,  and  evidence  was  adduced  in  support  of  the 
existence  of  analogous  crystalline  ammonium  cobaltic  and  cilcium 
cobaltic  oxalates. 

The  conclusions  arrived  at  are  that  (1)  these  substances  most 
probably  all  contain  the  nucleus  >^Co*0*Co<^,  the  oxalate  being 

CO,K-C(OH).,  (OH).,C-CO.,K 

9      "  'V    ' 

Co 0 Co 

I  I 

?  V 

C02K-C(0H),  (OHX^C-CO^K 

and  the  carbonate 

?  ? 

Co 0 Co       . 


I 


O.^K  6O2 


K 

(2)  The  prevailing  green  colour  in  these  cobaltic  compounds  with 
carboxylic  salts  depends  on  the  persistence  of  the  complex  Co'O'Co. 

(3)  The  differences  observable  in  the  tints  and  in  the  absorption 
spectra  of  the  various  green  solutions  depend  probably  on  the  varied 
association  of  carboxyl  groups  attached  to  this  nucleus. 

*193.  •'  Dunstan,  Jowett,  and  Goulding's  paper  on  the  rusting  of  iron," 
By  Edward  Divers. 

The  fact  which  throws  into  the  background  all  others  contained  in 
the  important  paper  by  Dunstan,  Jowett,  and  Gouldin<r  on  the  rusting 
of  iron  (Trans.,  1905,  87,  1548),  and,  indeed,  constitutes  its  substance, 
is  that  even  the  purest  available  iron  is  freely  rusted  by  oxygen  and 
liquid  water,  unaided  by  carbon  dioxide  or  any  other  substance.     Yet, 
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In  the  construction  of  the  paper,  this  fact  seems  to  have  been  sub- 
ordinated, perhaps  without  intention,  to  the  setting  forth  of,  and 
submitting  evidence  for,  the  theory  that  the  rusting  of  iron  is  a  process 
involving  the  formation  of  hydrogen  peroxide.  Accordingly,  the  publica- 
tion (Proc,  1903,  19,  150)  of  a  preliminary  abstract  of  the  contents  of 
the  full  paper  led  Moody  (^oc.  cit.,  p.  157)  to  suppose  Dunstan's  conten- 
tion to  be  that  ordinary  rusting  is  caused  by  hydrogen  peroxide. 
There  is,  therefore,  reason  to  fear  that  those  chemists  who  may 
hesitate  to  accept  the  hydrogen  peroxide  theory  will  be  apt  to  over- 
look the  fact  that  whether  with  or  without  the  intervention  of 
hydrogen  peroxide,  iron  rusts  when  in  contact  with  nothing  more  than 
an  aqueous  solution  of  oxygen. 

Now  the  truth  of  the  authors'  theory  to  explain  the  fact  may  well 
be  doubted,  although  they  themselves  hold  that  they  have  obtained  a 
considerable  body  of  experimental  evidence  in  favour  of  the  tem- 
porary formation  of  hydrogen  peroxide.  For,  in  support  of  the  theory, 
no  other  fact  is  to  be  found  in  the  paper  than  that  the  alkalis  and 
other  substances,  which  interfere  with  the  existence  of  hydrogen 
peroxide,  likewise  prevent  the  rusting  of  iron.  But  the  coincidence 
here  observed  is  fully  and  accurately  accounted  for,  without  dependence 
on  hydrogen  peroxide,  as  being  the  result  of  the  inability  of  oxygen 
and  water  in  presence  of  one  of  these  substances  to  act  together  as 
hydroxyl,  whether  it  be  to  form  hydrogen  peroxide,  (H0)2,  or  such  a 
compound  as  zinc  hydroxide,  Zn(H0)2.  Hydrogen  peroxide  is  not 
wanted  in  order  to  explain  the  rusting  of  iron  ;  indeed,  its  production 
stands  rather  in  the  way  of  a  simple  theory.  "What  is  wanted  is  the 
presentation  of  free  or  at  least  available  hydroxyl  groups  to  unite 
with  the  iron.  Again,  it  is  hardly  a  tenable  argument  that  a  siib- 
Btance,  because  it  interferes  with  the  existence  of  another  substance, 
mu^t  likewise  prevent  its  formation.  For  instance,  ferrous  sulphate 
ends  the  existence  of  free  chlorine,  but  it  does  not  prevent  manganese 
dioxide  and  hydrochloric  acid  in  contact  with  it  producing  the  atomic 
chlorine,  which  it  immediately  proceeds  to  consume. 

Moritz  Traube  explained  and  experimentally  illustrated  what  he 
called  the  "  autoxidation  "  of  metals  and  other  substances  as  being  the 
chemical  intervention  of  the  water  molecule  between  that  of  the 
autoxidiHing  substance  and  that  of  the  oxygen.  Water,  which  cannot 
be  acted  on  hy  either  alone,  is  capable  of  chemical  partition  between 
the  two :  with  zinc  present  to  seize  the  hydroxyl  of  the  water,  the 
oxygfn  can  take  the  rest  of  its  hydrogen  to  form  hydrogen  peroxide, 
and,  accordingly,  this  nubstanco  is  not  an  uncommon  product  of 
autoxidulioD.  It  in  easy  and  natural  to  admit  that,  witli  the  groat 
evolution  of  energy  in  the  union  of  zinc  with  hydroxyl,  only  the 
■mail  addition  of  energy  aiTordud  by  the  hydrogeuation  of  free  oxygen 
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into  hydrogen  peroxide  should  be  sufficient  to  half  dehydrogenate  the 
oxygen  of  water.  Traube's  equation  satisfactorily  represents,  there- 
fore, the  formation  of  the  hydrogen  peroxide.  The  authors,  however, 
give  equations  which  are  indistinguishable  from  those  suggested  by 
Hoppe-Seyler,  although  they  very  rightly  reject  this  physiological 
chemist's  conception  of  the  nature  of  oxidation.  They  write  {loc.  cit., 
p.  1549)  Fe  +  O2  +  HgO  =  FeO  +  H^Og  [Traube  would  have  written  it 
Fe  +  20H-H  +  02=Fe(OH)2  +  H/X].  Again,  on  p.  1564,  they  write 
Fe  +  OH2  =  FeO  +  Hg ;  H^  +  0.^  =  H.^Og,  equations  which  have  none  of  the 
acceptability  of  Traube's.  Can  it  be  admitted  that  iron  may  do  what 
potassium  cannot  do,  displace  all  the  hydrogen  of  water  1  Can  it  be 
allowed  by  the  laws  of  thermil  chemistry  that  cold  water  can  be 
endothermically  oxidised  into  hydrogen  peroxide  1  There  is  another 
equation,  given  to  explain  the  action  of  hydrogen  peroxide  on  iron,  to 
which  also  exception  must  be  taken  :  Fe  +  H^Og  =  FeO  +  HgO.  Surely 
if  the  equation  holds  good  at  all,  the  right  side  of  it  should  be  written 
Fe(OH).2,  the  hydroxyls  uniting  with  the  iron,  even  if,  afterwards, 
water  separates. 

The  conversion  of  iron  into  rust  seems  to  be  as  fully  explained  and 
as  simply  displayed  as  the  facts  allow  by  the  following  equation  : 
(02  +  2H-HO)  +  4Fe  +  20^  =  4HO-Fe:0,  or,  if  preferred,  2{R0).^\.p.^. 
If  it  is  proper,  as  it  apparently  may  be,  to  represent  the  ferrous  and 
the  ferric  oxidation  as  distinct,  then  the  above  equation  may  be 
resolved  into  (0^  + 2H-H0)  +  4Fe  +  0.^  =  2(HO-Fe")20  (ferrous  oxyhy- 
droxide)  and  2(140Fe")20  +  02  =  4H'J*Fe"'0.  Putting  these  equations 
into  words,  rusting  consists  in  the  oxidation  of  iron  by  oxygen,  with 
the  intervention  of  water  as  hydroxyl  hydride  to  the  extent  of  two  * 
molecules  for  every  three  molecules  of  oxygen  consumed.  To  account 
for  the  non-formation  of  hydrogen  peroxide  nothing  need  be  advanced  ; 
that  seems  to  come  as  a  matter  of  course.  The  point  to  be  explained 
is,  rather,  the  very  production  of  this  substance  during  the  autoxida- 
tion  of  zinc  and  other  substances.  Why  do  not  all  the  hydroxyls 
combine  with  the  zinc,  instead  of  a  very  small  proportion  of  them 
remaining  as  hydrogen  peroxide?  The  equation  Zn  + 20H•H-|-02-^- 
Zn  =  2Zn(C)H)^  seems  to  express  accurately  what  really  does  happen 
to  a  very  great  extent. 

Discussion. 

The  following  communication  from  Professor  Dunstan  was  read  by 
the  Secretary  :  "  In  the  preceding  note,  Dr.  Divers  has  expressed  the 
fear  that  the  important  fact  established  in  the  paper  by  Drs.  Jowett 
and  Goulding,  and  myself,  that  iron  will  rust  in  an  aqueous  solution 

*  Instead  of  the  six  molecules  of  water  required  by  Traube's  equation  in  the 
theoretical  production  of  Fe.,{0H)5. 
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of  oxygen  without  carbon  dioxide,  will  be  overiooked.  This  fear  is, 
however,  not  justified  in  view  of  the  explicit  statements  contained  in 
tlie  paper  and  the  prominence  given  to  the  experimental  evidence. 

"  Dr.  Divers  is  of  opinion  that  the  intermediate  formation  of 
hydrogen  peroxide,  suggested  as  a  working  hypothesis  to  account  for 
the  observed  facts,  is  unnecessary,  but  the  alternative  view  expressed 
by  him  as  '  the  presentation  of  available  or  free  hydroxyl  groups  to 
unite  with  iron '  is  not  intelligible,  unless  it  amounts  to  what  is 
virtually  the  same  hypothesis,  which  accounts  for  the  inhibiting  effect 
of  pot  issium  dichromate  as  well  as  of  alkalis. 

"  With  regard  to  the  mechanism  of  the  change,  it  has  not  been 
suggested,  as  Dr.  Divers  supposes,  that  water  is  oxidised  to  hydrogen 
peroxide.  On  the  contrary,  Traube's  view  of  the  formation  of  hydro- 
gen peroxide  is  accepted.  The  outline  equations  in  the  paper  {Trans., 
1905,  87,  1548)  were  not  intended  to  do  more  than  represent  the 
general  nature  of  the  cliange,  and  may  equally  well  be  written  to 
show  that  the  metal  takes  the  hydroxyl  and  not  strictly  the  oxygen  of 
the  water.  There  is  no  exception  to  be  taken  to  the  condensed 
ecjuations  Dr.  Divers  gives  in  conclusion,  but  unless  the  intermediate 
formation  of  hydrogen  peroxide  is  assumed,  they  do  not  explain  the 
inhibiting  effect  of  alkalis  or  of  other  salts.  There  is  no  evidence  to 
show  that  alkalis  interfere  with  the  formation  of  simple  hydroxides 
such  as  Zn(0H).2. 

"  Dr.  Divers  fails  to  offer  any  satisfactory  explanation  of  the  un- 
doubted formation  of  hydrogen  peroxide  during  the  'rusting'  of  zihc, 
where  the  process  at  work  must  be  strictly  analogous  to  that  which 
occurs  in  the  case  of  iron." 

Mr.  A.  C.  Chapman  said  that  it  was  rather  surprising  that  in- 
vestigators M'ho  had  studied  the  rusting  of  iron  and  the  action  of 
water  on  other  metals  in  the  presence  of  oxygen  should  have  apparently 
devoted  so  little  attention  to  the  influence  of  traces  of  metallic 
impurities  in  the  metals  under  observation.  Such  changes  were,  of 
course,  electrolytic  in  nature,  and  it  seemed  to  him  very  probable  that 
in  many  cases  the  action  would  be  very  greatly  modified  if  metals  of 
a  very  high  degree  of  purity  could  be  used  in  the  experiments.  Dr. 
Divers  bad  referred  to  the  combined  action  of  oxygen  and  water  on 
metallic  zinc,  and  he  had  recently  had  occasion  to  ob>orve  how  voi-y 
gmiitly  thi«  was  ntTtictcd  by  the  presence  of  very  slight  traces  of  nickel, 
colmlt,  or  other  metallic  impurities  in  the  zinc  employed. 

In  reply,  Di-.  Divkhs  referred  Professor  Dunstan  and  also  Dr. 
Joweft  to  his  foregoing  note,  in  wliich  it  is  ox[)Iainod  that  the 
inhibitory  action  of  such  a  substance  as  potassium  hytlroxide  or 
dithroiititte  is  fully  accounted  for  as  being  duo  to  its  making  oxygen 
and  WfiUtr  unable  to  belmvu  either  as  hydroxyl   towards   iron  or  as 


hydroxyl  for  becoming  hydrogen  peroxide.  He  thought  with  Mr. 
Chapman  that  even  the  purest  zinc,  yet  u«ed  may  have  been  active 
upon  air  and  water  through  electrolysis  by  raeatss  of  some  impurity. 

He  was  aware  that  the  authors  had  treated  iron  as  being  acted  on 
by  hydrogen  peroxide,  but  all  that  he  had  wished  to  contend  against 
had  been  their  assumption  that  air  and  water  owe  their  activity  to  a 
production  of  hydrogen  peroxide.  Dr.  Moody  had  fully  shown  that 
hydrogen  peroxide  in  pure  water  is  inactive  upon  iron. 

*194.  "  Researches  on  the  freezing  points  of  binary  mixtures  of 
organic  gubstances :  the  behaviour  of  the  dihydric  phenols 
towards  p-toluidine,  a-naphthylamine,  and  picric  acid."  By 
James  Charles  Philip  and  Sydney  Herbert  Smith. 

Investigation  of  the  freezing-point  curves  demonstrates  the  existence 
of  several  new  compounds  of  the  above  substances.  As  might  have 
been  expected,  it  was  found  that  catechol  and  resorcinol  wore  able  in 
certain  cases  to  form  two  compounds  with  a  base  :  for  example,  catechol 
forms  two  compounds  with  j3-toluidine  containing  the  constituents  in 
the  molecular  ratio  of  1  :  1  and  1  : 2  respectively,  and  freezing  at  50*4° 
and  41  "5°.  Since  the  50  molecular  per  cent,  compound  crystallises 
sluggishly,  it  is  possible  to  realise  metastable  freezing  points  on  the 
adjacent  branches  of  the  curve.  In  this  respect,  the  50  per  cent, 
compound  is  similar  to  Fe.^Cl^pTHoO  in  Roozeboom's  curve  for  the 
hydrates  of  Fe^Cl^.  Resorcinol  and  /)-toluidine  were  also  found  to 
combine  in  two  proportions. 

Quinol  does  not  form  compounds  so  readily  as  resorcinol  and 
catechol,  and  ia  the  case  of  quinol  and  a-naphthylamine  only  a  slight 
indication  of  the  formation  of  a  compound  is  obtained  in  the  form  of 
an  intermediate  branch  of  the  curve  which  does  not  reach  a  summit. 

The  picrates  of  catechol  and  resorcinol,  as  shown  by  the  freezing- 
point  curves,  are  well-defined  compounds  containing  a  molecule  of 
each  constituent.  The  freezing  jioint  of  catechol  picrate  is  higher 
than  the  freezing  point  of  either  component. 

195.  "  Synthesis  of  tertiary  menthol   and  of  inactive  menthene." 
By  William  Henry  Perkin,  jun. 

When  hexahydro-jo-toluic  acid  is  treated  with  phosphorus  penta- 
chloride  and  bromine,  it  is  converted  into  a-bromohexahydro-/»-toluic 
acid  (Perkin  and  Pickles,  Trans.,  1905,  87,  645),  which  melts  at 
1U9 — 110°  and  is  hydrolysed  by  dilute  sodium  carbonate  with  formation 
of  a-hydroxyhexahydro-jo-toluic  acid  (m.  p.  132°)  and  A^-tetrahydro-j3- 
t^luic  acid.     The  hydroxy-acid  is  readily  decomposed  by  sulphuric  acid 
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with  elimination  of  carbon  monoxide,  and  the  solution,  on  dilution  with 
water,  yields  1  :  i-methylc.yc^ohexanone  (b.  p.  170°)  : 

ClI^ie<^^\^'^^>C{0JiyC0.2S.    yields     CHMe<^g2;^g2>CO, 


2  '-'-"2 


considerable  quantities  of  A^-tetrahydro-^;-toluic  acid  being  produced  at 
the  same  time.  1  :  4-Methy]c2/c^ohexanone  reacts  readily  with  magnesium 
isopropyl  iodide  and  is  converted  into  tertiary  menthol, 

whicli  distils  at  95°  under  25  mm.  pressure  (compare  Baeyer,  Ber., 
1893,  26,  2270),  and  when  digested  with  potassium  hydrogen  sulphate 

yields  inactive  menthene,  CHMe<Cprj^.pTT  ^C'CgH^. 

This  synthetical  hydrocarbon  distilled  at  168°  and  yielded  the 
cliaracteristic  nitrosochloride  melting  at  128°;  there  can  therefore  be  no 
doubt  that  it  is  the  inactive  modification  of  menthene  (compare  Urban 
and  Kremers,  Amer.  Chem.  J.,  1894,  16,  395). 


196.  "  The  synthetical  formation  of  bridged  rings.  Part  II.  Some 
derivatives  of  dic?/(7obutane."  By  William  Henry  Perkin,  jun., 
and  John  Lionel  Simonsen. 

When  tlie  sodium  derivative  of  ethyl  malonate  (1  mol.)  is  digested 
with  tribromopropane,  CHoBr-CHBr'CHoBr,  an  ester  of  the  formula 
C'joHjjO^Br  is  obtained,  which  distils  at  154°  (26  mm.)  and  evidently 

has  the  constitution  -,„  _.    XxT^">C(COoEt).,.  Alcoholic  potash  decom- 
CHgBr'CH-^     \      ^     /. 

poses  this  ester  with  formation  of  a  crystalline  acid,  C^H^(C0,iH)2, 
which  melts  at  139°,  is  only  slowly  oxidised  by  permanganate,  and  does 
not  decolorise  a  solution  of  bromine  in  chloroform  ;  it  is  not  reduced 
when  its  solution  in  sodium  carbonate  is  boiled  with  a  large  excess  of 
sodium  amalgam,  and,  when  treated  Avith  hydrobromic  acid,  it  is  con- 
verted into  a  hydroxy-acid,  C4H.,(0H)(C0.jH)j,  which  melts  at  150°. 

It  is  readily  esterilied  by  alcohol  and  sulphuric  acid,  yielding  an 
ester,  i.\n^{i'.O^VA),.^,  which  distils  at  129"  (22  mm.). 

When  the  acid  0^11^(00^11)2  is  heated,  it  loses  carbon  dioxide  with 
formation  of  the  corresponding  monobasic  acid,  C^Hj-'CO,,!!,  which 
meltH  at  57"  and  yields  an  ester,  CJ^li^'OU^Kt,  which  distils  at 
160—161°  (765  mm.). 

The  monobasio  acid  is  not  reduced  when  its  alknline  solution  is 
l)oiled  with  excoHK  of  sodium  aimilgam  ;  it  does  not  decolorise  broiuino, 
and  when  treated  with  hydrobromic  acid  or  hydriodio  acid  it  yields  a 
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dihydrohromide,    C^H^Brg'COoH     (m,    p.  53°),     and    a    dihydriodide, 
C^H.I.-CO^H  (m.  p.  90°),  respectively. 

These  and  other  properties  seem  to  prove  that  the  acids 
i^^J^GO.^).^  and  C^Hg-COgH  are  dicyclohutane  derivatives,  having 
respectively  the  formula) 

CH  CFT 


197.  "  Optically  active  reduced  naphthoic  acids.  Part  I.  Dextro- 
A-<"''-dihydro-l  naphthoic  acid."  By  Robert  Howson  Pickard 
and  Allen  Neville, 

dextro-A"'"  ''^-Di1iydro-\-naphtholc  acid  is  obtained  from  the 
Z-menthylamine  salt,  which  is  less  soluble  in  ethyl  acetate  than  the 
corresponding  salt  of  the  laevo-acid  ;  it  has  [M]d  +  370*4°  in  chloroform. 
The  transformation  of  the  A-*'"^  ''-acid  into  the  A'-acid  in  the  presence 
of  sodium  hydroxide  proceeds  as  a  uoimolecular  reaction. 

198.  " Hydrizino-halides   derived  from  oxalic  acid.' 
By   Douglas    Anderson     Bowack   and   Arthur   Lapworth. 

All  the  azo-derivatives  of  ethyl  acetoacetate  which  have  been 
examined  by  the  authors  are  converted,  on  treatment  with  bromine 
or  chlorine,  into  hydrizino-halides  *  having  the  general  formula 
Cl[or  Br]-C(COoC2H.):N-NHX  (compare  Trana.,  1903,  83,  1114). 

The  halogen  atom  in  these  compounds  is  very  difficult  to  remove 
except  in  alkaline  solution.  With  aqueous  ammonia,  the  halogen  is 
replaced  by  amidogen,  whilst  prolonged  action  of  the  agent  leads  to 
the  further  replacement  of  the  ethoxyl  group ;  the  resulting  com- 
pounds, NH2-C(C02-C2H,):N-NHXand  NH2-C(C0-NH2):N-NHX,  are 
yellow  and  feebly  basic  in  character.  The  members  of  the  former 
class  may  be  converted  into  the  corresponding  carboxylic  acids,  which 
lose  carbon  dioxide  when  heated. 

Solutions  of  the  hydroxides  or  carbonates  of  the  alkali  metals  act 
very  rapidly  on  the  hydrizino-halides,  and  condensation  products 
which    are     probably    dihydrotetrazine      derivatives,     for     example, 

GO^Et{,'Q'^^^S^G'QOo^t,   are  obtained.     These   compounds   form 

deep  red  crystals  with  a  blue  reflex. 

*  The  term  "  hydrizino- "  used  for  compounds  containing  the  group  -NH'N~ 
corresponds  with  "imino,"  which  refers  to  those  including  the  radicle  -N   . 
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199.  "  The    action   of    nitrogen    sulphide    on    organic   substances. 
Part  III."     By  Oliver  Charles  Minty  Davis. 

The  investigation  of  the  action  of  nitrogen  sulphide  on  the  aldehydes 
has  been  continued,  and  it  has  been  found  that  the  reaction  is  not  so 
general  as  was  expected.  Cinnamaldehyde,  salicylaldehyde,  and 
cuminaldehyde  do  not  react  to  any  extent,  and  the  yields  in  other 
cases  are  very  small.  The  nitrobenzaldehydes  experimented  with  give 
the  corresponding  cyanidine  derivatives,  and  an  interesting  example  of 
steric  hindrance  is  illustrated  in  the  case  of  o-chlorobenzaldehyde, 
which  is  not  appreciably  decomposed,  whereas  the  1  : 4-compound 
readily  yields  the  cyanidine  derivative.  A  similar  instance  is  noticed 
in  the  case  of  o-methoxybenzaldehyde,  which  furnishes  a  small  amount 
of  the  cyanidine  derivative,  the  1  : 4-compound  previously  experimented 
with  {Trans.,  190-t,  85,  153.5)  giving  a  good  yield  of  the  cyanidine,  in 
addition  to  a  sulphur  compound  and  an  auisamidine  sulphate.  Piperon- 
aldehyde,  on  the  other  hand,  in  which  the  ortho-position  with  respect 
to  the  aldehyde  grouping  is  unsubstituted,  behaves  in  an  analogous 
manner  to  anisaldehyde. 

200.  "  The  action  of  nitrogen  sulphide  on  organic  substances. 
Part  IV."     By  Francis  Ernest  Francis. 

Nitrogen  sulphide  acts  on  acetic  and  propionic  acids  at  their  boiling 
points  with  the  liberation  of  sulphur  dioxide  and  smaller  quantities  of 
nitrogen  and  the  formation  of  the  corresponding  amides  and  diamides ; 
in  both  cases  ammonium  sulphate  and  free  sulphur  are  also  formed. 

The  action  on  acetic  anhydride  and  the  halogen  derivatives  of  acetic 
acid  is  very  similar.  Chloro-  and  bromo-acetic  acids  give  mixtures  of  their 
corresponding  amides  and  diamides,  di-  and  tri-chloroacetic  acids  only 
giving  rise  to  di-  and  tri-chloroacetamides  respectively. 

That  a  deep-seated  decomposition  of  the  molecule  takes  place  in  these 
reactions  is  shown  by  the  h'beration  of  notable  quantities  of  carbon 
monoxide,  together  with  the  other  gases  mentioned,  and,  further,  the 
formation,  in  varying  quantity,  of  the  ammonium  haloid  .salt  corre- 
sponding with  the  halogen  derivative  employed. 

201.  '•  Tetrazoline.     Part    III."      By    Siegfried    Ruhemann    and 
Richard  William  Merriman. 

The  authorH,  who  have  undiM-takon  this  research  with  the  view  of 
invuMtigatiiig  the  i-oiimrkablo  properties  of  tetrazoline,  and  more  especi- 
ally of  determining  the  constitutions  of  tlie  two  compounds  which  this 
bauo   forms    with    motliyl   iodidti   (Ruhemann  and   Stapleton,  Trans. ^ 
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1902,  81,  261),  have  found  that  the  colourless  substance  CgH^N^I 
combines  with  iodine  to  yield  tlie  blue  additive  product  identical  with 
the  cotupound  which  is  produced  along  with  Cgil^N^I  by  the  action  of 
methyl  iodide  on  tetrazoline.  It  therefore  has  the  composition 
CgH^N^I.^  instead  of  CgHji^jIy,  as  previously  stated.  The  resemblance 
of  this  additive  product  to  the  periodide  of  diazobenzene  chloride  led 
the    authors    to    the    view    that    O..H~N,I     has     the     constitution 

HN<^^i2;^>N(CH3l),  and  tlierefore  C3H7KJ3  the  analogous 
formula  HN<^?l*j^>Nl(CHa).  It  would  therefore  follow  that 
the  action  of  methyl  iodide  on  tetrazoline,  NH<^^.p|j^NH,  causes 

an  isomerisation  to  NH<C[>j-.  J^jj^N.      Such    a    transformation,    as 

shown,  takes  place  readily  by  the  action  of  aldehydes  on  tetrazoline 
in  the  presence  of  piperidine,  when  compounds  of  the  general  formula 

KH<^(i£5^);j^[>N  are  formed. 

The  authors  have  thus  prepared  a  large  number  of  condensation 
products,  and  have  found  that,  although  partially  hydrolysed  by 
hydrochloric  acid,  these  solutions  yield  normal  platinichlorides.  The 
hydrolysis  is  complete  on  boiling  with  the  dilute  acid,  and  tetrazoline 
is  formed  together  with  aldehydes.  The  authors  arrive  at  the  con^ 
elusion  that  the  hydrochloride  of  this  base  exists  in  two  tautomeric 

forms,    NH<^^-^>NH,HCl   and  HN<^1^2;^>N,HC1,  which  are 

interchangeable.  Platinic  chloride  is  used  as  a  means  of  recognising 
them,  since  the  one  modification  forms  the  canary-yellow  additive 
product,  (C2H4N4)2,PtCl^,  previously  described,  whilst  the  other  yields 
the  orange  normal  platinichloride,  (C2H4N4)._„H.2PtCl,.. 
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RESEARCH   FUND 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on  or  before 
Monday,  December  11th,  1905. 


At  the  next  Ordinary  Meeting,  on  Thursday,  December  7tll,  1905, 
at  8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows  and  the 
following  papers  will  be  communicated  : 

'*  The  constitution  of  nitrites.  Part  I.  Two  varieties  of  silver 
nitrite."     By  P.  C.  Ray  and  A.  C.  Gafiguli. 

"The  products  of  heating  silver  nitrite."     By  E.  Divers. 

"  Ethyl  piperonylacetate."  By  W.  H.  Perkin,  Jan.,  and  E. 
Robinson. 

'•  A  contribution  to  the  chemistry  of  saccharin,"  By  F.  D. 
Chattaway. 
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CERTIFICATES   O^   CANDIDATflS   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "  Genen^l  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  ou  Thursday,  December  7th,  1905. 
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Lansdale  Board  of  Health.     Member  of  the  American  Cliomical  Society 
and   the  Franklin    Institute.     Vice-pres.    of   the    Lansdale    Sciontitic 
Association.     Have  contributed  papers  to  both  the  American  Chemical 
Society  and  the    Franklin    Institute,   and    havo  given  a    number   of 
ItictureH  before  the  Lansdale  Scionlific  Association. 
(The  papers  are  upon  improved  methods  of  analysis). 
Ernest  A.  Congdon.  Samuel  C.  1  looker. 

Churles  Piatt.  J.  JAvinyaton  li.  Monjan, 

ClijD'ord  liichanUon. 
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Alcock,  James  Edward, 

42,  Gill  Street,  Moston  Laue,  Blackley, 
Chemist.  Has  been  a  stuient  in  the  evening  classes  of  the  Chemical 
Department  of  the  School  of  Teelinology,  INIanche.-^ter,  for  eight  years, 
more  especially  in  Chemical  Technology.  Engtvged  in  Chemical 
Works  for  fourteen  years,  and  for  the  last  four  years  has  held  a 
responsible  position.  Wish  to  join  the  Society  so  as  to  be  in  closer 
touch  with  the  subject  and  to  obtain  the  Journal. 

W.  J.  Pope.  F.  S.  Sijinatt. 

Jas.  Grant.  Stanley  J.  Peachey. 

L.  G.  Radcliffe.  F.  G.  Richards. 
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Luchana  Laboratory,  Apartado  45,  Billiao,  Spain. 
Analytical  Chemist.  Learnt  Analytical  Ciiemistry  under  Messrs. 
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Frank  B.  Last.  H.  Percy  Lewi?. 

Jas.  D.  Dougall.  R.  R.  Tatlock. 

R.  T.  Thomson. 


Barbrook,  George  Henry, 
Stowmarket,  Sutlolk. 
Analytical  Chemist  and  Malting  and  Brewing  Chemist  for  Thomas 
Prentice  k  Co.,  Stowmarket.    I  am  desirous  of  keeping  up  with  current 
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Arthur  11.  Liug.  L.  T.  Thorne. 

Alfd.  C.  Chapman. 
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of  chemistry  at   Univ.   Coll.,   Nottingham.     Joint    author    of  papers 
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Assistant  Superintendent  H.M.  Geological  Survrey  of  India.  Final 
B.Sc,  Durham.  Honours  in  Chemistry.  Johnston  Scholar  in  Chemis- 
try and  Mineralogy.  Late  Lecturer  Assistant,  Chemical  Dept., 
Armstrong  College,  Newcastle-on-Tyne.  Awarded  Freire  Marrew 
Medal  and  Prize  for  work  on  "  Molybdenum."  Saville  Shaw  Medal  for 
work  on  "Uranium"  by  the  Newcastle  Sect,  of  the  Soc.  of  Chem. 
Industry.  Papers  :  "  A  Note  on  Molybdenum "  {Univ.  Dur.  Phil. 
Soc.  Trans.,  J nne,  1905),  "The  Preparation  of  Some  Compounds  of 
Uranium  from  Pitchblende." 

P.  Phillips  Bedson.  S.  Hoare  Collins. 

F.  C.  Garrett.  Roger  Dodds. 

J.  T.  Dunn. 

Burt,  BrycG  Chudleigh, 

Port  of  Spain,  Trinidad,  B.W.L 
Assistant  Analyst  and  Science  Master  to  Government  of  Trinidad. 
Bachelor  of  Science,  1st  Class  Honours,  Lond.,  1901.  University 
demonstrator  and  assistant  lecturer,  Liverpool,  1902-4.  Published 
"The  Solubilities  of  Lithium  Nitrate  and  its  Hydrates "  (7Va7w., 
1903).  "The  Vapour  Pressures  of  Sulphuric  Acid"  {Proc,  1903, 
Trans.,  1904). 

P.  Carmody.  F.  G.  Donnan. 

J.  Campbell  Brown.  A.  W.  Titherley. 

W.  Colling  wood  Williams. 


Coates,  Joseph  Edward, 

Sunnyside,  Oakamoor,  Stoke-on-Trent. 
Scientific  Chemist.     B.Sc.    (Wales),  with  First   Class    Honours  in 
Chemistry.     Osborn  Morgan  Student  of  University  College,  Bangor. 
Fellow  of  the  University  of  Wales.     Conjoint  author  of  a  paper  on 
"  Diazo-conipouuda  "  {Proc.  Chem.  Soc,  Vol.  21,  No.  296). 

Kennedy  J.  P.  Orton.  James  J.  Dobbie. 

Allan  Baguley.  Alexander  Lauder. 
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articled    pupil   and  aaaistant   to    G.   Embrey,    F.C.S.,   F.I.C.,    Public 
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Analyst  for  Gloucester,  &c.     Assistant  Chemist  to  Cotton  Seed  Co., 
Cubitt  Town,  E.     Assistant  chemist  to  United  Asbestos  Co. 
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Demonstrator  and  Assist.  Lecturer  in  Chemistry,  Liverpool  College, 
1901 — 1903.  Lecturer  in  Chemistry,  Port  Sunlight  Technical  Insti- 
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Cheshire,  from  1904. 

Arthur  J.  Cooper.  Lawrence  Caldecott. 

John  B.  Coppock.  Prosper  //.  Marsden. 

M.  C.  Clutterhuck. 

'Da.vejy  Joseph  Morgan, 

Shelone  House,  Briton  Ferry,  Qlam. 
Analytical  Chemist.     Assistant  Chemist  to  the  Briton  Ferry  Works, 
Ltd.,   1890—1894.      Chief    Chemist   to   the   Albion   Steel  Co.,   Ltd., 
1894—1901.     Chief  Chemist  to  the  Briton  Ferry  Works,  Ltd.,  1901 
to  present  time. 

Herbert  Eccles.  W.  Gowland. 

Geo.  R.  Tliompson.  Edwd.  Riley. 

Pattinson  B,  Melmore  J.  E.  Stead. 

Davies,  John  Llewelyn, 

8,  Rugby  Road,  Neath. 
Science  Master.     Natural  Science  Tripos,  University  of  Cambridge, 
Part  I,  1904,  1st  Class,  Chemistry  one  of  the  subjects  ;  Part  II,  1905, 
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G.  D.  Liveing.  H.  0.  Jones. 

W.  J.  Sell.  T.  B.  Wood. 

H.  J.  H.  Fenton. 

Doull,  John, 

8,  Lauriston  Place,  Edinburgh. 
Brewer  and  Chemist  (Archd.  Campbell,  Hope,  and  King,  Ltd.,  Edin- 
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John  S.  Ford.  John  Hunter, 

John  M.  Guthrie.  Lawrence  Brian t. 

J.  Falconer  King. 
Dunlop,  Harry, 

Cragdarroch  Cove,  Dumbartonshire. 
Analytical  Chemist.  For  six  years  Student  and  Assistant  to  Messrs. 
R.  R.  Tatlock  and  Thomson,  Public  Analysts,  Assayers,  and  Gas 
Examiners.  Two  years'  experience  in  manufacture  of  Soap  and 
Allied  Products.  Special  work.  Analysis  and  Investigations  relating 
to  Oils.  Joint  paper  with  Mr.  R.  T.  Thomson  on  "  Cod-liver  Oil  and 
other  Fish  Oils." 

R.  R.  Tatlock.  Thomas  Gray. 

J.  Falconer  King.  James  McLeod. 

R.  T.  Thomson.  John  Clark. 

Gall,  John  Beaconsfleld, 

"  Knoxland,"  Erith  Road,  Belvedere,  Kent. 
Chemist.     Associate  of  the  City  and  Guilds   Institute.     Fellow  of 
the  Institute  of  Chemistry. 

Henry  E,  Armstrong.  William  A.  Davis. 

Gerald  T.  Moody.  Bertram  Blount. 

Arthur  G.  Levy. 

Haig,  Sidney  Montague, 

St.  Edmund'.s  Avenue,  Port  Hill,  Stoke-on-Trent. 
Brewer.     Student  at  Royal   College    of    Science,  London ;    Berlin 
Brewing    Institute ;    Brewing   School    of    Technology,     Manchester ; 
Chemist  and  Brewer  at  Parker's  Brewery,  Burslem,  Staffs. 
W.  J.  Pope.  F.  G.  Richards. 

Jas.  Grant.  F.  S.  Siuuatt, 

Stanley  J.  Peachey. 
Hart,  Alfred, 

Norman  Avenue,  Hawksburn,  Victoria,  Australia. 
Analytical  Chemist.  M.A.,  B.Sc,  Melbourne  University,  Victoria, 
Australia.  First  Clans  Ilonorman,  Chemistry,  Melbourne  University. 
(Formerly)  Science  Master,  Church  of  Knglaiid  (Jrammar  School,  Mel- 
bourno.  (Now)  Oliomist  to  Mossr.s.  Lewis  and  Whitty,  Manufacturors, 
Flinder'fl  Lane,  Molbo.irno,  Victoria,  Australia. 

Robert  liiw.  D.  Avery. 

Oriiio  MasHon.  /'.  A'.  J'ower. 

Frod.  W.  Steol.  A.  ]V.  Craig. 


267 

Hayman,  Jack  Vernon  Johnson, 
Tringhurst,  Cranleigh,  Surrey. 
Analytical  Chemist  to  Cement  Works.  Three  years'  course  in 
Chemical  Department,  Central  'J'echnical  College,  S.  Kensington, 
gaining  Diploma  of  Associate  (A. C.G.I.) ;  late  Assistant  Chemist  to 
Messrs.  Henry  Faija  and  Co.,  Westminster  ;  late  Eeeearch  Chemist 
Messrs.  Harnett,  Ltd.,  Stratford  :  now  Chemist  to  Messrs.  Robert 
Stephenson  and  Son,  Ltd.,  Cement  Manufacturers,  Burwell,  near 
Cambridge. 

Henry  E.  Armstrong.  William  Robertson, 

Gerald  T.  Moody.  Robert  J.  Caldwell. 

T,  Martin  Lowry,  Robert  Stephenson. 

Higgins,  John  Michael, 

39,  Queen  Street,  Melbourne, 
Consulting  Metallurgist,     Member  Pharmaceutical  Society  (Aust,), 
Major  Examination.     Certificated  Student,  Bendigo  School  of  Mines, 
for  Chemistry  and  Metallurgy. 

G.  C.  McMurtry.  Edward  H,  Rennie. 

T.  J,  Greenway.  L.  R.  Scammell. 

G.  A.  (Jorjd&r, 

Hill,  William  Basil, 

Eastfield,  Stockton  Lane,  York. 
Tanner  (of  Hill  Bros.,  Foss   Islands  Tannery,  York),     Student   in 
the  Leather  Industries  Laboratory  in  the  Yorksliire  College,  Leeds, 
1895 — 6,     Member  of  the  Society  of  Chemical  Industry.     Associate 
of  the  International  Association  of  Leather  Trades  Chemists, 
J,  H,  Ashwell,  Henry  R,  Procter, 

Arthur  Smithells.  Geo,  Ward. 

Thomas  Fairley.  B,  A.  Burrell. 

Oliver  Quibell. 

Hobsbaum,  Isaac  Berkwood, 

79,  Claremont  Road,  Forest  Gate,  London,  E, 
Analytical,  Research,  and  Works  Chemist,  I  am  a  holder  of  the 
Diploma  of  the  School  of  Technology,  Manchester,  where  I  studied 
under  Dr.  E.  Knecht  and  Prof.  W.  J.  Pope,  F.R.S.,  and  for  2i  years 
have  been  engaged  in  Manufacturing  Chemistry  at  Manchester, 
Sheffield,  and  now  with  A.  Boake  Roberts,  of  Stratford,  London. 
William  J.  Pope.  L.  G.  Radcliffe. 

Jul.  Hiibner.  Jas.  Grant. 

F.  S.  Sinnatt. 


2U8 

Hollins,  Cecil, 

34,  Beimsley  Road,  Frizinghall,    Yorks,    or   137,  Firs  Lane, 
Leigh,  Lancashire. 
Assistant  Master  in  the  Leigh  Grammar  School.     Akroyd  Scholar 
at   the   Leeds   University,   1902 — 5.     I  am  desirous   of    keeping    in 
toucli  with  the  latest  developments  of  Chemistry. 
Arthur  Smithells.  W.  Lowson. 

J.  B.  Cohen.  C.  E.  Whiteley. 

W.  H.  Leek. 
Jack,  Maurice  Brooks, 

66,  Burma  Road,  Clissold  Park,  N. 
Wholesale  Druggists,  <fcc.  (Manufacturing),  Junr,  Director.  Six 
years'  practical  experience  in  every  branch  of  manufacture  of  Chemists' 
and  Druggists'  sundries,  in  the  making  of  Pharmaceutical  preparations, 
and  of  synthetic  perfumes  ;  good  general  analytical  experience.  Have 
devoted  most  of  spare  time  during  past  5  years  to  study  of  Chemistry 
at  the  City  of  London  College.  Holder  of  Certificates  in  Chemistry, 
both  Theoretical  and  Practical,  from  the  City  of  London  College  and 
the  Board  of  Education. 

Isaac  S.  Scarf.  Harold  W.  Harrie, 

Charles  A.  West.  E.  J.  Jackman. 

J.  C.  Mascarenhas. 

Jones,  Edward  Towyn, 

17,  Bloomsbury  Square,  London,  W.C. 
Assistant  Lecturer  in  the  Dept.  of  Chemistry  and  Physics  at  the 
School  of  Pharmacy  (Pharmaceutical  Society),  London.  B.Sc.  (Wales), 
with  1st  Class  Hons.  in  Chemistry,  1904.  Junior  Demonsti'ator  of 
Chemistry  at  the  Univ.  College  of  N.  Wales,  Bangor,  1904-5.  Assist- 
ant Lecturer  and  Demonstrator  of  Chemistry  at  the  School  of  Pharmacy 
(Pharmaceutical  Society),  London,  1905. 

Arthur  W.  Crossley.  James  J.  Dobbie 

Kennedy  J.  P.  Orton.  Alexander  Lauder. 

Allan  Baguley.  Charles  E.  Fawaitt. 

Law,  Herbert  Drake, 

152,  Brixton  Rd.,  S.W. 
Assistant  Lecturer,  Borough  Polytechnic.  B.Sc,  1st  Hons.  Pub- 
lished work  :  "  Kstimation  of  Nitrogen,"  Society  of  Chemical  Industry, 
June,  1902;  ''Electrolytic  Oxidation  of  Aromatic  Hydrocarbons,'' 
Faraday  Society,  October  25,  1904;  "Electrolytic  Oxidation  of 
Aldeliydes,"  Traiia.,  February,  1904. 

F.  Mollwo  Porkin.  C.  H.  Desch. 

T.  Martin  Lowry.  George  lieilby. 

Alfd,  C,  Chapman. 
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Lyon,  Rudolph, 

400,  Huddersfield  Road,  Halifax. 
Analytical  Chemist  and  Manager  of  Halifax  Sewage  Works.  Four 
years  under  T.  Fairley,  Esq.,  F.R.S.E,,  &c.,  and  five  years'  experience 
since  as  Chemist  under  The  Bradford  Dyers'  Association,  Messrs. 
Brotherton  &  Co.,  Messrs.  Murphy  and  Lonsdale,  and  the  Halifax 
Corporation. 

Thomas  Fairley.  B.  A.  Burrell. 

A.  J.  Murphy.  Edward  Halliwell. 

H.  W.  Watson.  H.  D.  Dakin. 

Arthur  W.  Cooke.  James  Aahton. 


McCleary,  William, 

61,  Station  Road,  Pendlebury,  Nr.  Manchester. 
Demonstrator  in  Practical  Bleaching,  Dyeing,  and  Finishing  at  the 
Municipal  School  of  Technology,  Manchester.   First  Class  in  Theoretical 
and  Practical  Chemistry.    Joint  Author  in  "  The  Chemistry  and  Practice 
of  Finishing." 

B.  Prentice.  Jno.  L.  Whiteside. 

J.  R.  Appleyard.  E.  Green. 

R.  L.  Taylor.  Percy  Bean. 

Frank  Crossley. 


MacKechnie,  Robert  Drysdale, 

Sycamore  Cottage,  Pitsea,  Essex. 
Technical  Chemist.  Three  years'  training  in  analytical  chemistry 
and  allied  sciences  at  Anderson's  College,  Glasgow  ;  one  year's  training 
in  Metallurgy  at  Technical  College,  Glasgow,  subsequently  assistant  to 
Dr.  A.  P.  Aitken,  Edinburgh  ;  cliemist  to  Messrs.  Tennant  k  Co.,  of 
Carnoustie,  at  present  chemist-in-cliai*ge  at  British  Explosives  Syndicate, 
Ltd.,  Pitsea. 

Robert  J.  Caldwell.  J.  Wyclif  Black. 

Frederick  Robertson.  J.  A.  Williamson. 

William  Robertson. 

Martin,  Harry, 

14,  Hardman  Street,  Liverpool. 
Chemist  and  Druggist.  Member  of  the  Pharmaceutical  Society. 
Attended  elementary  and  advanced  courses  of  chemistry  under  Prof. 
Norman  Collie,  F.R.S.,  etc.,  at  the  School  of  Pharmacy  of  the 
Pharmaceutical  Society.  Later,  chief  assistant  in  the  wholesale 
pharmaceutical  laboratory  of  Messrs.  Brady  <fe  Martin,  of  Newcastle-cn 
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Tyne.  Now  Director  of  Messrs,  Symes  tt  Co.,  Ltd.,  Liverpool, 
Manufacturing,  Analytical,  and  Dispensing  Chemists.  Honoz'ary 
Secretary  of  the  Liverpool  Chemists'  Association. 

John  Norman  Collie.  N.  H.  Martin. 

Arthur  Lap  worth.  Prosper  H.  Marsden. 

M.  Carteighe.  John  C.  Hewlett, 

Walter  HUls. 


Mickle-wright,  Harry  G-eorge  Fletcher, 
116,  St.  James's  Road,  Croydon, 
Science  Master  at  Whitgift  Grammar  School,  Croydon,     B.A.  Oxon. 
1903,     1st  Class  Final  Honour  School  of  Natural  Science  (Chemistry), 
I  am  engaged  in  teaching  Chemistry,  and  am  desirous   of   keeping  in 
contact  with  the  developments  of  the  science. 

W.  W.  Fisher.  N.  V.  Sidgwick. 

J.  E,  Marsh,  R.  de  ./,  Fleming  Struthers. 

John  Watts.  A,  Angel. 


Modi,  Edalji  Manekji, 

Opposite  Grant  Road  Station,  Sleater  Road,  Bombay. 
Manufacturing  and  Consulting  Chemist  and  Chemical  Analyst  and 
Technologist,  Managing  Diiector  of  the  Arthur  Road  Chemical  Works, 
Bombay,  Life  Memher  of  the  Society  of  Chemical  Industx-y  (London), 
Member  of  the  Bombay  Textile  and  Engineering  Association,  Life 
Member  of  the  Bombay  Sanitary  Association,  itc.  After  passing 
University  Examinations  (theoretical  and  practical)  in  Physics, 
Inorganic  and  Organic  Chemistry,  and  Toxicology,  from  the  Grant 
Medical  College,  Bombay,  some  18  years  ago,  devoting  time  and  energy 
to  chemical  pursuits,  doing  analytical  and  industrial  research  work  at 
the  Bombay  Techno-Chemical  Laboratory,  since  its  start,  directing  for 
the  last  15  years  unremitting  attention  to  utili.sation  of  different  raw 
and  waste  materials  produced  in  India  in  the  successful  manufacrture 
(by  simple  and  economical  processes)  of  variotis  chemical  products  for 
the  Engineering  and  Textile  Industries  as  well  as  in  the  line  of  Dis- 
infectants, and  being  the  Patentee  and  Proprietor  of  numerous  useful 
Hpecialities  largely  used  and  appreciated  by  H.M.'s  Indian  Government 
and  numerous  loading  iMiils,  Railways,  Steamships,  kc. 

T.  K.  Gajjar,  A.  Pell. 

K,  B,  Jadhava.  A.  Sanyal. 

Gopal  C.  Bancrjuc.  C.  L.  Hose. 

P.  C.  My. 
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Morris,  Eric  Saydn-, 

c/o  Messrs.  G.  Mowling  &.  Son,  Chemical  Works,  Footscray, 
Melbourne,  Victoria,  Australia. 
Assoc,  of  the  Incorporat.  Inst,  of  Analy.-ts,  Assayers  and  Metal- 
lurgists of  Victoria.  Manager  and  Head  Chemist,  now  and  for  2h  years 
past,  at  a  soap  and  candle,  soap,  glycerine  and  oil  works,  Melbourne, 
Australia.  I  had  charge  of  ^lessrs.  Jos.  Croslield  ife  Sons',  Ltd. 
(alkali,  soap,  glycerine,  and  chemical  mfrs.)  laboratory  at  Liverpool 
for  two  years.  During  my  studentbhip  I  attended  science  lectures  at 
Liverpool  University  College,  also  at  Liverpool  School  of  Science, 
Technology  and  Art.  Am  now  and  have  been  for  3  years  Head 
Chemist  and  man^tger  to  G.  Mowling  &  Son,  soap,  candle,  oil  and 
glycerine  manufacturers,  Molboiirne,  Australia.  Being  engaged  in 
analytical  and  technical  work,  I  am  desirous  of  joining  this  society 
in  order  to  receive  their  publications  and  to  keep  myself  abreast  of 
latest  chemical  researches  at  home. 

A.  H.  Jackson.  JJ.  Avery. 

Henry  W.  Levy.  A.  W.  Craig. 

W.  E.  Field.  F.  K.  Power. 

Robert  Law. 

Motion,  John. 

Edgewater,  N.J. 
Chemist.     Assist.    Chemist   with   Messrs.    J.   &    P.    Coats,  Paisley, 
Scotland,  1891 — 1895.     Assistant  Chemist  at  Parkhead    Forge   (Steel 
Works  and   Rolling    Mills),    Glasgow,   Scotland,  1895—1897.     Since 
1897,  Chemist  for  Valvoline  Oil  Co.,  Edgewater,  N.J. 

Wm.  App  Jones.  Edward  C.  Worden. 

Benj.  L.  Murray.  T.  Lynton  Briggs. 

Virfjil  Cohlenlz. 


Neville,  Henry  Allen  Dugdale, 

81,  Revidge  Road,  Blackburn,  and  the  County  Technical 
Laboratories,  Chelmsford. 
Lecturer  and  Demonstrator  in  Chemistry.  B.Sc.  (Lond.).  Associate 
of  the  Institute  of  Chemistry.  Formerly  Assistant  Demonstrator  in 
Chemistry  at  the  Municipal  School  of  Technology,  Manchester,  and 
Assistant  Lecturer  and  Demonstrator  in  Chemistry  at  the  Municipal 
Technical  School,  Blackburn.  NoW  Lecturer  on  Chemistry  at  the 
County  Technical  Ijtiboratories,  Chelmsford.  Joint  author  of  the 
following  papers  in  the  Journal  of  the  Chemical  Society:  with  R.  H. 
Pickard,  D.Sc,  Ph.D.,  "  Note  on  Pyromucylhydroxamic  Acid  "  (1901), 
with  W.   J.   Pope,  F.R.S.,  "  Optically  Active  Selenium  Compounds " 
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(1902);  with  R.  H.  PickarJ,   D.Sc,  Ph.D.,  "Optically  Active   Carb- 

imides." 

William  J.  Pope.  Jul.  Hiibnei\ 

Robert  H.  Pickard.  A.  S.  Elford. 

Thos.  S.  Dymond. 

Peon,  Francis  Richard, 

Highthorne  Tee.,  Shadwell  Lane,  Mooitowu,  Leeds. 
Teacher  of  Chemistry.  Assoc.  R.O.S.,  Lond.  Chemistry,  1st  Ck'^s, 
1893 — 6.  Inter.  B.Sc,  Lond.  First  in  Ist  Class  Hoas.  Chemis- 
try, 1901.  Teaching  Scholar  in  Chemistry,  R.C.S.,  Lond., 
1896-98.  Teacher  of  Chemistry  in  Central  Higher  Grade  School, 
Leeds,  1898 — present  date.  Teacher  of  Chemistry,  &c.,  to  evening 
students  in  Technical  School  of  Leeds  Institute,  1902 — present  date. 
William  A.  Tilden.  Chapman  Jones. 

M.  0.  Forster.  W.  Palmer  Wynne. 

G.  T.  Morgan.  Beeby  Thompson. 

S.  Parrish. 
Perkins,  Hugh  Donald, 

"  Dodwell,"  Eursledon,  Hants,  England. 
Second  Assistant  in  the  Country  Liquors  Investigation  Laboratory. 
Student  at  Hartley  University  College,  Southampton,  under  Dr.  D.  R. 
Boyd.  Assistant  to  J.  T.  Norman,  Esq.,  City  Central  Laboratory, 
London.  At  present  engaged  under  the  Indian  Government,  at 
Kasauli,  Punjab,  as  above. 

R.  L.  Jenks.  D.  R.  Boyd. 

John  T.  Norman.  T.  E.  Thorpe. 

J.  Brierley. 
Phipson,  Percy  Barker, 

c/o  J.  Staples  and  Co.,  Ltd.,  Wellington,  New  Zealand. 
Brewer  and  Chemist.  Chemist  to  the  City  Brewery  Company, 
Lichfield,  England,  for  2  years,  and  for  the  last  4  years  have  acted  as 
Chemist  to  J.  Staples  and  Co.,  Ltd.,  Wellington,  N.Z.  My  reason  for 
desiring  admission  to  the  Chemical  Society  is  that,  living  in  so 
isolated  a  position,  I  am  anxious  to  obtain  the  Chemical  Society's 
Journal,  so  as  to  keep  in  touch  with  the  latest  developments  in 
Chemistry. 

H.  W.  Lawrence.  J.  S.  Maclauriu. 

Thomas  H.  Easterfield.  li,  C.  Aston. 

Geo.  M.  lliomnon. 

Pooler,  Frederick  John, 

Tiio  IJoys'  High  School,  Grahametown,  Cape  Colony. 
Ucience  MuHtvr  at  abovo  school.     B.Sc,  Birmingham  Uuivei'sity,  in 
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Physics,  Chemistry,  and  Maths.  Honours,  Part  II,  Theoretical 
Chemistry,  S.  Kensington,  1902.  For  2^  years  Chemistry  Master  at 
the  Higher  Grade  School,  Jarrow-on-Tyne.  For  5i  years  assistant  to 
Dr.  R.  A,  Lyster,  B.Sc,  M.B.,  &c.,  the  Technical  School,  Smethwick, 
Birmingham.  At  present  Chemistry  and  Maths.  Master  at 
Grahamstown.  As  a  Teacher  of  Honours  Practical  Chemistry  in 
N,  of  England,  I  met  with  considerable  success,  my  students  being 
the  only  successful  ones  for  many  years  in  the  district, 

W.  E.  S.  Turner.  T.  Slater  Price. 

J.  Newton  Friend.  D.  F.  Twi>s. 

Arthur  Adams. 

Rigby,  Thomas, 

23,  The  Square,  Fairfield,  Manchester. 
Chief  Engineer,  Power  Gas  Dept.  of  Crossley  Bros,,  Ltd.,  Openshaw. 
A  student  of  Chemistry  for  some  years.  Designer  of  special  apparatus 
for  the  treatment  of  guns,  armour  plates,  and  the  products  of  various 
chemical  and  metallurgical  processes.  Designer  of  special  gas- 
producing  plants  for  the  utilisation  of  all  kinds  of  carbonaceous  fuels, 
and  has  done  special  research  work  in  these  and  in  the  recovery  of  the 
original  nitrogen  in  the  fuels  in  various  forms,  as,  for  instance,  sulphate 
of  ammonia.  I  wish  to  have  the  proceedings  of  the  Society  to  keep 
in  touch  with  modern  chemical  science. 

Fredc.  H.  Bowman.  Ei'nest  Wheeler. 

G.  H.  Bailey.  F.  E.  Bowman. 

W.  H.  Bentley.  Percy  Bean. 

F.  W.  Skirrow.  Frank  Crossley. 

Rowland,  James  Frederick  Fothergill, 
5,  St.  James's  Park,  Croydon. 
Science  Teacher.  Am  a  B.A.,  Cambridge,  and  an  Internal  Student 
of  Lond.  Univ.,  studying  for  Hens,  at  B.Sc.  in  Chemistry.  Am 
Senior  Science  Master  at  the  Whitgift  Middle  School,  Croydon  (350 
boys).  Have  studied  Chemistry  practically  in  Dr.  Wyuter-Blyth's 
Laboratory,  engaged  in  a  research  on  the  distribution  of  nitrates  in 
the  Vegetable  Kingdom, 

A.  Wynter-BlyLh.  J.  C.  Crocker, 

J.  Bernard  Coleman.  F.  H.  Lowe, 

W.  E.  Oakden. 

Royle,  Harold  Marmion, 

12,  Barfield  Villas,  George  Lane,  South  Woodford,  Essex. 
Chemist   at   the  Gas    Light  and  Coke   Co.,  Beckton   Gas  Works, 
Beckton,  Essex.     Assistant   Chemist  at  Messrs.  Johnson  Saccharum 
Co.,  Ltd.,  for  IB  months.     Chemist  at  the  London  Distilling  and  Yeast 


Co.,  Ltd.,  for  4  years.  Chemist  at  the  Beckton  Gas  Works  for 
5  years  and  up  to  the  present  time.  Object  in  joining  the  Society  to 
obtain  the  current  Chemical  Literature. 

L.  J.  de  Whalley.  Thomas  Tyrer. 

B.  E.  R.  Newlands.  David  Howard. 

D.  Lloyd  Howard. 

Ruston,  Arthur  Gough,  B.A.,  B.Sc.  (Lond.), 
244,  Oxfoid  Hoad,  Reading. 
Schoolmaster.     Senior  Science  Master,   Kendrick  School,    Reading. 
Demonstrator  in  Chemistry,  University  College,  Reiding.     Desirous 
of  keeping  abreast  of  Chemical  work  and  perfecting  his  knowledge  of 
the  Science. 

C.  M.  Luxmore.  John  Percival. 
E.  K.  Hanson.  J.  W.  Dodgson. 

C.  W.  Walker-Tisdale. 

Schnurmann,  Harry  Nestor-, 

Corinth  House,  Cheltenham. 
Assistant  Lecturer  and  Demonstrator  in  Metallurgy  to  the  Univer- 
sity of  Birmingham.  Mining  and  Metallurgical  Education  at  Redruth 
School  of  Mices  (Cornwall)  and  Massachusetts  Inst,  of  Technology, 
Boston,  U.S.A.  Author  of  paper  on  Micro-structure  of  Copper 
(Inst,  of  M.  and  M.) ;  co-patentee  of  Copper  Tapping  Apparatus,  &c. 
Thomas  Turner.  J.  Paul  de  Castro. 

Edmund  F.  Hudson.  Harry  Silvester. 

Alex.  Findlay. 

Setterington,  Douglas  Temple, 

45,  Regent  Road,  Blackpool,  Lanes. 
Teacher  of  Chemistry.     Inter.  B.Sc.  (I^ondon).     Lecturer  in  Chem- 
istry at  the  Blackpool  Secondary  School,  P.  T.  Centre  and  Technical 
School.     Author  of  "Easy  Quantitative  Exorcises  in  Chemistry." 
Frank  E.vWeston.  Morton  E.  Wager. 

Henry  R.  Ellis.  J.  Hart-Smith. 

John  Wilson. 
Tillot,  John  Booty, 

55,  Wood  Street,  Westminster,  S.  W. 
Analyst.     Piiarmaceutical   Chemist.      Member   of   Phai*maceutical 
Society.     Scientific  training  received  at   Borough    Road  and  Chelsea 
Polytechnic   Institutes.     At  present  engaged  in  analytical  work  in 
conjunction  with  A.  E.  Bell,  Esq.,  F.I.C.,  F.C.S. 

AllKirt  Edw.ird  Boll.  H.  F.  Brand. 

F.  Mollwo  I'orkin.  John  C.  Umney, 

W.  A.  If.  A'aylor. 
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Tutin,  Prank, 

49,  The  Avenue,  Kew. 
Research  Chemist  in  the  Wellcome  Cbe aaical  Research  Laiboratories, 
Joint  author  of  papers  published  in  the  Society's  Journal. 
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Thursday,  December  7th,  1905,  at  8.30  p.m.     Professor  K.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Mr.    T.  W.    Firth  Clark  was  formally  admitted  a  Fellow  of   the 

Society. 
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Of  the  following  papers,  those  marked  *  were  i"ead 


*202.  "The  constitution  of  nitrites.  Part  I.  Two  varieties  of 
silver  nitrite."  By  Prafulla  Chandra  R^y  and  Atul  Chandra 
Gaflguli. 

It  has  generally  been  maintained  that  silver  nitrite  has  a  nitronii- 
or  non-oxylifi  constitution  (Divers,  Trans. ^  1883,43,  456;  1886,  47, 
206),  but  Emerson  Reynolds  seems,  however,  to  be  of  opinion  that 
"  isomeric  metallic  nitrites  of  both  the  types  (oxylic  and  imidic)  exist 
which  are  also  tautometrir  in  a  marked  degree"  [Traits.,  1903,  83, 
643). 

The  close  analogy  between  mercuroiiB  nitrite  and  the  corresponding 
MJlver  compound  has  all  along  been  pointed  out  in  some  of  the  authors' 
previous  memoirs,  and  it  would  appear  that  under  the  action  of  heat 
the  former  bohaves  as  if  it  had  a  twofold  constitution,  as  indicated  by 
Ug-.VO^  and  Hg-().N()  i-HxptMitively  {Tram.,  1903,  83,  491). 
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In  the  present  communication,  the  authors  hope  to  establish  that 
silver  nitrite  also  has  this  dual  character,  the  two  varieties  being 
now  described  under  the  de^iguation  of  a-  and  /S-compounds  re- 
spectively. 

The  a-Variety  of  Silver  Nitrite. — This  is  the  substance  prepared  by 
double  decomposition  between  solutions  of  silver  nitrate  and  sodium 
nitrite.  The  precipitate,  consiating  of  a  mealy  crystalline  powder,  is 
drained  at  the  pump,  thoroughly  washed  with  cold  water,  and  dried 
under  diminished  pressure  over  sulphuric  acid.  The  method  of 
experiment  was  exactly  the  same  as  already  described  (IVans.,  1905, 
87,  180).  In  the  experiment  of  Divers  and  Shimidzu,  after  the 
apparatus  had  been  exhausted  the  flow  of  mercury  in  the  fall  tube 
was  stopped  so  as  to  allow  the  nitrous  fumes  evolved  during  the 
heating  of  the  salt  to  act  on  the  metallic  silver  set  free,  thereby 
favouring  the  formation  of  silver  nitrate  and  nitric  oxide  {Trana., 
1885,  47,  634).  In  the  present  instance,  the  reverse  method  was 
followed.  The  rate  of  the  flow  of  mercury  was  increased  during  the 
operation.  By  this  ax-rangement  the  nitrous  fumes  were  swept  out  of 
the  tube  almost  as  fast  as  they  were  generated,  thus  giving  them  much 
less  chance  of  coming  into  contact  with  the  silver.  Moreover,  these 
being  absorbed  by  the  caustic  potash  in  the  spiral,  not  only  was  the 
"  soiling  "  of  mercury  in  the  Sprengel  pump  guarded  against,  but  also 
the  formation  of  nitric  oxide  by  the  secondary  reaction  between 
mercury  and  nitrous  fumes  prevented. 

As  it  was  desirable  that  the  heating  should  be  effected  at  a  definite 
temperature,  an  asbestos  box  was  made  fitted  up  with  mica  windows ; 
when  the  bath  had  reached  the  required  temperature,  the  portion  of 
the  glass  tube  containing  the  substance  was  introduced  into  it  through 
an  opening.  The  various  stages  in  the  decomposition  could  also  be 
easily  watched  through  the  mica  plates. 

The  salt,  when  heated  at  temperatures  ranging  between  220°  and  250°, 
fused,  evolving  red  fumes.  The  gas  which  was  collected  in  the 
reservoir  of  the  pump  was  completely  absorbed  by  a  solution  of 
ferrous  sulphate,  thus  proving  it  to  be  nitric  oxide.  The  residue 
solidified  into  a  hard  lump,  consisting  of  a  mixture  of  metallic  silver 
and  its  nitrate.  So  far  as  this  experiment  goes.  Divers'  results  are 
confirmed.  The  silver  nitrite  breaks  up  according  to  the  equation  : 
2Ag'N02=  2Ag  +  N204  (1) ;  '^*  ^^^  same  time,  a  portion  of  the  silver 
thus  set  free  acts  upon  the  nitrous  fumes,  giviug  rise  to  silver  nitrate 
and  nitric  oxide  :  Ag  +  N 0(^03)  -  AgNOg  +  NO  (2). 

The  ^-Variety  of  Silver  Nitrite. — The  silver  nitrite  as  prepared  above 
is  dissolved  in  boiling  water,  and  from  the  hot  saturated  solution  the 
nitrite  is  allowed  to  crystallise ;  when  the  mother  liquor  becomes  luke- 
warm, it  is  decanted  into  a  shallow  evaporating  dish.     When  left  over- 
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night,  slender  needles  are  formed,  which  are  drained  and  dried  as 
above. 

The  heating  was  effected  at  exactly  the  same  temperatures  as  in  the 
preceding  experiment,  namely,  between  200°  and  250°.  Very  slight 
red  fumes  were  noticed,  and  the  substance  did  not  fuse.  The  gas  col- 
lected was  not  absorbed  or  coloured  by  a  solution  of  ferrous  sulphate, 
but  was  completely  absorbed  by  a  solution  of  alkaline  pyrogallate,  thus 
proving  to  be  oxygen.  As  the  salt  did  not  fuse,  the  filamentous 
character  of  the  original  crystals  was  kept  intact ;  the  residue,  on 
treatment  with  hot  water,  did  not  give  the  faintest  opalescence  with 
hydrochloric  acid,  and,  when  struck  with  a  hammer,  it  solidifi^ed  into 
a  shining  regulus  of  metallic  silver. 

The  results  are  noteworthy  in  more  respects  than  one.  In  the 
present  instance,  any  formation  of  silver  nitrate  is  out  of  the  question. 
This  salt  is  a  stable  compound,  and  it  decomposes  only  slightly  even  at 
444°  (Divers,  Trans.,  1899,  75,  83).  It  cannot,  therefore,  be  urged 
that  a  little  silver  ni^rate  is  at  first  formed,  which  breaks  up  and 
yields  oxygen  according  to  the  equation  :  2AgN03  =  2 Ag  +  N^O^  +  Og. 

The  oxylic  constitution  of  silver  nitrite,  however,  offers  an  easy 
explanation.  Under  the  action  of  heat,  the  scission  takes  place  as 
indicated  by  the  dotted  lines  :  Ag-4-0-4-NO. 

Thus,  from  every  two  molecules  of  silver  nitrite  two  molecules  of 
nitric  oxide  and  one  molecule  of  oxygen  are  simultaneously  set  free. 
Now,  although  a  mixture  of  these  two  gases  in  this  proportion  probably 
gives  rise  ordinarily  to  the  peroxide,  when  it  is  rapidly  drawn 
through  or  shaken  up  with  a  solution  of  caustic  potash,  the  whole  of 
the  oxygen  is  not  fixed,  and  a  portion  of  it  escapes  uncombined.  In 
short,  the  success  of  Gay-Lussac's  method  of  preparing  potassium 
nitrite  is  based  on  this  fact  [Trans.,  1899,  75,  85). 

It  is  also  remarkable  that  although  a  sliglit  quantity  of  nitrous 
fumes  was  noticed,  not  a  trace  of  silver  nitrate  was  formed  under  the 
conditions  present.  Some  dozen  experiments  wore  performed  with 
samples  of  silver  nitrite  from  separate  preparations  confirming  the 
above  results.     We  give  below  the  result  of  one  typical  experiment. 

043  gram  of  salt  gave  0  3  gram  of  silver  and  35 '2  c.c.  of  moist 
nitrogen  (extracted  from  the  alkali  in  the  spiral)  at  32*5°  and  754  mm. 
Konnd*  Ag  -  6970 ;  N  -  870;  calculated  Ag  =  70-13 ;  N  =  909  per  cent. 

'J'ho  ratio  of  nitritic  to  nitratic  nitrogen  was  as  6  :  3*8.  The  oxygen 
collected  was  2G  c.c.  ut  the  above  temperature  and  pressure. t 

•  The  jMircnntagi'fl  of  iiitrof^ou  iiiid  Hilvor  arc  ratlior  low,  l»nt  it  should  be  reiuoiu- 
Jwrt'd  tliat  tho  <;ryHU]»i,  from  the  method  of  prcparatioii,  uouossarily  contained  a  Iraco 
of  iucludi-d  niothiir  li(]iior. 

+  If  tlio  wholc!  of  llio  oxygen  wore  absorbed,  the  alkali,  on  examination,  would 
have  yicMed  nitritic  and  nitratic  nitrogen  in  i'i\\v\\  i|nantttieH.     A  few  exjieriments 
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In  conclusion,  the  authors  wish  it  to  be  distinctly  understood  that 
a  sharp  line  of  demarcation  cannot  always  be  laid  down  between  the 
fusible  and  the  infusible  varieties.  As  a  result  of  experience  gained 
during  the  course  of  several  dozens  of  preparations,  it  has  been  found 
that  even  under  exactly  similar  conditions  the  a-variety  often  turns 
out  to  be  largely  admixed  with  the  )8-variety  ;  but  the  evidence  of  the 
formation  of  the  latter  in  the  pure  state  has  been  unmistakable. 

It  is  to  be  hoped  that  further  light  will  be  thrown  on  the  constitu- 
tion of  silver  nitrite  by  the  determination  of  specific  gravity,  as  also 
by  interaction  with  ethyl  iodide. 

*203.  "  The  products  of  heating  silver  nitrite." 
By  Edward  Divers. 

One  of  the  purposes  of  this  paper  is  to  show  that  Ray  and  Ganguli, 
in  the  course  of  their  interesting  work  on  the  effects  of  heating  silver 
nitrite,  have  met  with  nothing  which  supports  the  belief  that  there  are 
two  chemical  varieties  of  that  salt.  The  other  purpose  of  the  paper 
is  to  endeavour  to  increase  the  confidence  in  the  accuracy  of  their 
important  experimental  results,  which  are  hardly  in  accordance  with 
current  views  concerning  the  oxides  of  nitrogen. 

Accounts  of  experiments  on  the  effects  of  heating  silver  nitrite 
already  published  will  be  found  in  the  following  publications  {Trans., 
1871,  24,  85;  Proc.  Roy.  Soc,  1871,  19,  429  ;  and  Trans.,  1885,  47, 
634;  and  1899,  76,  111).  Precipitated  and  washed  silver  nitrite 
seems  always  to  give  some  nitrate  when  heated,  but,  according  to  Ray 
and  Ganguli,  fractional  recrystallisation  of  the  precipitated  salt, 
effected  by  dissolving  it  in  hot  water  and  slowly  cooling,  gives  as  the 
last  fraction  crystals  which  may  be  so  heated  as  to  decompose  without 
yielding  any  nitrate  at  all.  The  term  fractional  crystallisation  is 
here  used  as  appropriate,  because  the  authors  state  that  the  salt  before 
recrystallising  often  behaves  as  though  it  were  a  mixture  of  its  two 
forms,  that  which  does  not  give  nitrate  and  that  which  does,  although 
on  what  grounds  it  is  difficult  to  understand.     They  seem  to  have 

with  lead  nitrate  under  conditions  exactly  similar  to  the  above  were  made,  the  only 
difference  being  that  the  substance  was  heated  to  a  mucli  higher  temperature.  The 
mean  of  three  experiments  gave  the  percentage  of  nitrogen  as  nitrate  =  4*21,  as 
nitrite  =4"21,  whilst  the  percentage  of  oxygen  was  4'6.  According  to  the  equation 
Pb(N03)2  =  PbO  +  2N02  +  0,  these  proportions  should  be  N  =  8  48  and  0  =  4-84. 
Hence  it  is  clearly  established  that  nitric  peroxide,  even  when  mixed  with  oxygen, 
in  reacting  on  an  alkali,  yields  the  nitrate  and  nitrite  in  equal  amount,  the  oxygen 
passing  off  unabsorbed.  A  trace  of  a  higher  oxide  of  lead  which  is  found  in  the 
intermediate  stage  in  the  residue  appears  from  its  colour  to  be  red  lead  {compare 
Divers,  Trans.,  1899,  75,  84).  These  experiments  also  prove  the  trustworthiness  of 
the  method  employed. 


282 

made  no  inspection  of  the  precipitated  salt  under  the  lens,  in  order  to 
seek  for  two  forms  of  crystals.  No  distinction  can  be  made  as  regards 
any  essential  difference  between  "  a  mealy  crystalline  powder "  and 
"  slender  needles,"  since  the  former  is  only  the  result  of  hasty 
crystallisation  during  precipitation,  and  the  latter  are  only  obtained 
by  slow  crystallisation.  The  former  variety  of  the  salt,  we  are  told, 
fused  when  heated  at  220°  and  above ;  the  latter  variety  did  not  in 
the  least  fuse.  This  statement  cannot,  however,  be  accepted  as 
evidence,  since  silver  nitrite  does  not  fuse,  but  decomposes  freely  at 
about  180°,  and  will  do  so  quickly  and  completely  at  that  temperature 
without  any  fusion  of  its  products  of  decomposition  taking  place. 
What  does  fuse  in  the  decomposition  of  silver  nitrite  at  220 — 250°  is 
any  silver  nitrate  produced,  this  salt  melting  below  217°. 

The  remaining  difference  observed  in  the  nature  of  the  decomposi- 
tion products  of  the  two  forms  of  silver  nitrite  supplies,  however,  no 
grounds  whatever  for  stating,  as  Ray  and  Gaiiguli  have  done,  that 
the  essential  or  primary  decomposition  is  into  silver  and  nitric 
peroxide  in  the  one  case,  and  into  silver,  nitric  oxide,  and  oxygen  in 
the  other,  since  in  this  instance  the  one  volume  of  oxygen  and  the  two 
of  nitric  oxide  will  soon  become  nitric  peroxide  also.  All  that  these 
authors  can  look  to  as  marking  the  distinction  which  they  believe  to 
exist,  is  that  they  get,  exclusive  of  products  common  to  the  two  cases, 
some  nitrate  and  some  residual  nitric  oxide  in  the  one  case,  whilst  in 
the  other,  under  the  same  conditions  of  procedure,  they  get  paler 
gases  and  can  isolate  from  them  a  little  oxygen. 

There  is  not  much  diflGiculty  in  finding  a  sufficient  reason  for  this 
difference  of  behaviour  in  the  different  way  in  which  the  salt  will  pack 
itself  in  the  tube  in  the  two  cases.  When  the  salt  is  heated  in  the 
state  of  powder  the  resulting  gases  will  be  temporarily  imprisoned  in 
the  interstices  of  the  mass  and  the  heat  will  penetrate  it  slowly  enough 
to  permit  of  the  metallic  silver  of  the  already  decomposed  part  being 
iwsted  on  by  the  gases  evolved  from  the  still  decomposing  parts  of  the 
nitrite.  In  this  way  nitrate  will  be  formed  and  the  gases  made  to 
contain  a  greater  proportion  of  nitric  oxide  than  would  otherwise  be  the 
case.  If,  too,  it  be  assumed  that  the  gases  are  primarily  oxygen  and 
nitric  oxide,  their  detention  in  tlie  residual  mass  will  give  time  for  their 
union,  more  or  less,  into  Ditric  peroxide  and  thus  account  for  the  redder 
colour  of  the  resulting  gases.  On  the  other  hand,  when  the  nitrite  is 
in  tlio  form  of  hlonder  needles,  the  slight  contact  of  the  needles  with 
each  other  and  with  the  walls  of  the  tube,  together  with  thoir  open 
arrangement  in  the  tube,  will  cause  the  wliolo  mass  of  the  salt  to  be 
docomiK)Hed  so  (juickly  and  so  nearly  Kiniultaneously  by  the  heat 
Huddfiuiy  radiated  on  it  from  the  walls  of  tho  heating  chamber  employed, 
tliiit  wiih  (ho  vacuum  uiiiintiiincd,  tlK^ro  will  \w  no  temporary  detention 
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of  the  gases  by  the  solids,  and  no  time,  therefore,  for  secondary  actions 
to  take  place.  Not  even  the  production  of  much  nitric  peroxide  by  the 
union  of  the  oxygen  with  the  lower  oxide  of  nitrogen  should  be  possible 
before  the  gases  have  reached  the  potassium  hydroxide  solution. 

Ray  and  Ganguli  attempt  to  strengthen  their  position  that  there  are 
two  constitutionally  different  silver  nitrites  by  claiming  that,  in  con- 
junction with  Sen,  one  of  them  has  shown  already  {Trans.,  1903,  83, 
491)  that  the  decomposition  of  mercurous  niti'ite  by  heat  indicates  that 
this  salt  also  has  a  twofold  constitution.  They  make  no  reference, 
however,  to  the  fact  that  the  present  writer  denied  at  the  time  {Proc, 
1903,  19,  78)  that  they  had  sufficient  grounds  for  maintaining  that 
view.  Much  mercurous  nitrate  was  formed  in  their  experiments,  along 
with  a  very  little  red  oxide,  and  to  the  production  of  this  oxide  they 
attached  special  significance,  unmindful  of  the  familar  fact  that 
mercurous  nitrate  itself  readily  yields  mercuric  oxide  when  moderately 
heated. 

Naturally  some  scepticism  will  be  felt  as  to  the  correctness  of  Ray 
and  Ganguli's  implication  that  oxygen  and  nitric  oxide,  mixed  in  the 
proportion  to  form  nitric  peroxide,  can  remain  for  any  observable  time 
without  passing  wholly  into  combination  as  that  compound.  Quite 
recently,  however,  any  ground  for  that  scepticism  has  been  largely,  if 
not  wholly,  removed.  Raschig  (Zeit.  angew.  Chem.,  1905,  18, 1281)  has 
just  shown  by  convincing  experiments  that  the  two  gases  take  only  a 
small,  although  measurable,  fraction  of  a  second  to  combine  to  the 
extent  necessary  to  form,  what  must  be  taken  to  be,  nitrous  anhydride, 
thus  :  {x  + 1)02  +  ^^^  "=  *^2  +  2N2O3,  and  that  the  anhydride  then  very 
much  more  slowly  oxidises  into  nitric  peroxide.  No  difficulty,  therefore, 
need  be  felt  in  accepting  Ray  and  Ganguli's  results  and  in  believing 
that  in  their  experiments  there  was  such  an  outburst  of  gases  from  the 
decomposing  silver  nitrite — rapidly  and  uniformly  heated  in  a  vacuum 
to  a  temperature  much  above  its  decomposing  point — as  to  cause  the 
gases  to  travel  5  cm.,  or  whatever  was  the  distance,  to  reach  the 
potassium  hydroxide  solution  in  a  fraction  of  a  second  short  enough  to 
save  some  of  the  oxygen  from  passing  into  combination  as  nitric  per- 
oxide. If  this  be  felt  to  be  the  case,  it  will  be  seen  that  Ray 
and  Ganguli  have  indeed  done  excellent  work  in  their  indirect  confirma- 
tion of  Raschig*  s  remarkable  discovery  of  the  slow  formation  of  nitric 
peroxide. 

Ray  and  Ganguli's  results  being  accepted,  it  must  be  concluded  that 
when  silver  nitrite  is  heated,  it  always  decomposes  primarily  into 
silver,  nitric  oxide,  and  oxygen,  and  not  that,  as  these  chemists  assume, 
it  sometimes  also  decomposes  into  silver  and  nitric  peroxide.  It  has 
still  to  be  considex'ed  how  the  decomposition  must  proceed  in  oi-der 
that  oxygen  and  nitric  oxide  may  be  liberated  together.    These  authors 
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merely  suggest  that  the  salt  decomposes  in  the  way  indicated  by  the 
dots  in  the  formula,  Ag-O'NO,  which,  put  in  that  way,  does  not  assist 
one  much.  The  only  explanation  apparently  possible  is  that,  just  as 
silver  nitrate  decomposes  when  heated  into  oxygen  and  nitrite,  so  will 
the  nitrite,  in  its  turn,  decompose  or  tend  to  decompose  into  oxygen 
and  hyponitrite,  the  latter  substance  almost  simultaneously  becoming 
silver  and  nitric  oxide.  In  support  of  the  possibility  of  such  a  change, 
there  is  the  fact,  recorded  by  the  present  author  (Proc.  Roy.  Soc,  1871, 
10,  429),  that  silver  nitrite,  when  decomposed  by  heat,  on  one  occasion 
left  a  minute  quantity  of  a  bright  yellow  silver  compound,  apparently 
hyponitrite,  which  was  insoluble  in  water  and  soluble  in  ammonia. 
As,  however,  this  substance  was  not  again  obtained  {Tran$.,  1899,  76, 
111),  it  is  uncertain  whether  it  was  really  hyponitrite. 


Discussion. 

The  President  expressed  regret  that  Dr.  Divers  had  found  it 
necessary  to  express  dissent  from  the  conclusions  of  the  authors  of  the 
preceding  communication,  inasmuch  as  the  salts  corresponding  to  the 
tautomeric  forms  of  nitrous  acid  had  long  been  sought  for.  He  was 
of  opinion  that  no  method  of  determining  the  constitution  of  these 
salts  based  on  the  study  of  their  products  of  decomposition  by  heat 
was  likely  to  lead  to  satisfactory  results.  He  considered  that  it  was 
by  the  application  of  organic  reagents  in  solution,  such  as  the  alkyl 
iodides,  that  more  decisive  information  was  likely  to  be  obtained,  and 
was  somewhat  surprised  that  the  authors  had  not  made  this  next 
comparatively  simple  step  in  order  to  test  the  accuracy  of  their 
conclusions. 


*204.  "  A  contribution  to  the  chemistry  of  benzoic  sulphinide." 
By  Frederick  Daniel  Chattaway. 

In  continuation  of  the  author's  work  on  the  sulphonamides,  the  action 
of  chlorine  on  benzoic  sulphinide  (saccharin)  has  been  investigated. 
Wlien  chlorine  is  passed  into  a  solution  of  saccharin  in  aqueous 
potassium  or  sodium  hydroxide,  a  sparingly  soluble  solid  substituted 
nitrogen  chloride  may  be  precipitated,  or  the  solution  may  remain 
clear  according  as  an  equivalent  quantity  of  caustic  alkali  or  an  excess 
has  been  used.  In  the  latter  case,  on  the  addition  of  a  mineral  acid, 
a  compound  is  precipitated  which  may  bo  a  suI])hondichloroamido-  or  a 
Hulphoninonochloroainido-acid,  according  as  tho  chlorine  has  or  has 
not  been  addud  in  oxcohh.  When  chlorine  is  passed  into  a  solution  of 
the  sodium  salt  of  saccharin,  n-l.nn/oic    A^-cblorosulphinide  or  chloro- 
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iminosaccharin  is  precipitated  in  accordance  with  the  following 
equation  : 

CI 

CeH,<so>^Cl  +  NaCl. 

This  readily  dissolves  in  an  excess  of  caustic  alkali,  forming  a  salt  of 
o-sulphonchloroamidobenzoic  acid,  thus  : 

CeH^gQ  >NC1  +  2K0H  =  C0,K-CeH,-S02(0K):NCl  +  Ufi  ; 

the  latter,  when  treated  with  an  excess  of  chlorine,  is  converted  into  the 
corresponding  salt  of  o-sulphondichloroamidobenzoic  acid,  thus  : 

C0,K-CeH^-S02(0K):NCl  +  Cl^  =  COaK-CfiH/SO.-NClg  +  KCl. 

Both  of  the  acids  can  be  liberated  from  their  salts  as  sparingly 
soluble  crystalline  solids  on  addition  of  dilute  mineral  acids. 

*205.  "The  action  of  heat  on  a-hydroxycarboxylic  acids.  Part  II. 
a-Hydroxymargaric  acid,  a-hydroxypalmitic  acid,  a-hydroxy- 
pentadecylic  acid,  and  a-hydroxymyristic  acid."  By  Henry 
Rondel  Le  Sueur. 

When  the  a-hydroxy-derivatives  of  margaric,  palmitic,  pentadecylic, 
and  myristic  acids  are  heated  to  270 — 275°,  they  decompose  with 
formation  of  the  lactide  of  the  hydroxy-acid  and  an  aldehyde  con- 
taining one  carbon  atom  less  than  the  original  hydroxy-acid,  the  yield 
of  aldehyde  varying  between  35  and  50  per  cent,  of  that  required  by 
theory.  This  decomposition  is  exactly  analogous  to  that  undergone  by 
a-hydroxystearic  acid  when  it  is  heated  (Trans.,  1904,  86,  827),  and 
may  be  represented  thus  : 

R'CH(0H)-C02H  ->  RCHO  +  HCO2H  — >  CO  +  H,0. 
2R-CH(OH)-C02H  — >  R-CH-O'CO 

OC-O-CH-R" 

The  aldehydes,  which  are  white  solids,  readily  soluble  in  the  ordinary 
organic  solvents,  possess  all  the  properties  characteristic  of  aliphatic 
sxldehydes,  that  is,  they  form  oximes,  semicarbazones,  hydroxycyanides, 
and  yield  the  corresponding  acids  on  oxidation  with  potassium 
permanganate. 

As  the  yield  of  aldehyde  is  a  good  one,  this  method  is  especially 
applicable  to  the  preparation  of  these  compounds  and  also  for  passing 
from  one  acid  to  the  next  lower  member  in  the  same  series. 
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*206.  "  Studies  on  optically  active  carbimides.  Part  II.  The 
reactions  between  ^menthylcarbimide  and  alcohols."  By 
Robert  Howson  Pickard,  William  Oswald  Littlebury,  and  Allen 
Neville. 

Z-Mentbylcarbimide  reacts  readily  with  alcohols,  and  fourteen  have 
been  shown  to  yield  ^-menthylcarbamates,  the  molecular  rotations  of 
the  same  having  an  approximately  constant  value  for  each  solvent. 
The  course  of  a  reaction  between  the  carbimide  and  an  alcohol  can  be 
readily  followed  in  the  polarimeter.  The  reaction  between  ethyl 
alcohoi  and  the  carbimide  is  bimolecular,  the  velocity  being  greatly 
influenced  by  the  solvent  used.  When  ethyl  alcohol  is  employed  as 
the  solvent,  the  reaction  becomes  unimolecular,  and  the  velocity 
constant  is  approximately  proportional  to  the  change  of  temperature. 
The  velocity  constants  of  the  reactions  between  the  carbimide  and 
fourteen  alcohols  are  compared. 

*207.  **  The  liberation  of  tyrosine  during  tryptic  proteolysis. 
A  preliminary  communication."  By  Adrian  John  Brown  and 
Edmund  Theodore  Millar. 

A  method  of  directly  estimating  tyrosine  by  bromination  recently 
described  by  James  H.  Millar  {Tran$.  Guinness  Research  Laboratory, 
1903,  Vol.  I,  Part  I)  appeared  likely  to  furnish  a  means  of  measuring 
the  activity  of  proteolytic  change  in  those  cases  in  which  tyrosine  is 
liberated  during  the  breaking  down  of  the  protein  molecule.  An 
investigation  in  this  direction-was  therefore  commenced  by  the  authors 
and  the  following  is  a  summary  of  the  results  so  far  obtained. 

(1)  J.  H.  Millar's  method  of  estimating  tyrosine  by  bromination  is 
applicable  to  the  estimation  of  tyrosine  in  the  presence  of  proteins 
and  their  earlier  cleavage  pi'oducts  due  to  enzyme  action  if  suitable, 
control  oxjieriments  are  employed. 

(2)  Tyrosine  is  not  a  late  product  of  tryptic  proteolysis,  as  is 
usually  supposed ;  on  the  contrary,  the  tyrosine  nucleus  of  a  protein 
is  attacked,  and  the  whole  of  the  tyrosine  liberated  during  the  6rst 
stage  of  tryptic  digestion. 

(3)  The  resistance  of  the  protein  tyrosine  nucleus  to  peptic  hydro- 
lysiH  is  confirmed. 

(4)  Attention  is  called  to  the  similarity  of  Emil  Fischer  and  E. 
Abdorhuhlen's  recent  observations  on  the  actions  of  tryptic  and  peptic 
enzymes  on  polypeptides  containing  a  tyrosine  nucleus  {Zeit.  physiol. 
Cfiem ,  iyor»,  46,  52)  to  the  authors'  observations  on  the  actions  of 
the  same  enzymes  on  proteins  containing  a  tyrosine  nucleus. 
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(5)  The  authors'  investigations  appear  to  indicate  a  trustworthy 
means  of  differentiating  enzymes  of  a  peptic  from  those  of  a  tryptic 
nature,  and  may  assist  in  throwing  some  light  on  the  confused 
state  of  knowledge  with  regard  to  the  existence  of  a  tyrosine  nucleus 
in  the  different  albumoses  resulting  from  peptic  and  tryptic 
proteolysis, 

208.  "Ethyl  piperonylacetate."      By  William  Henry  Perkin,  jun., 

and  Robert  Robinson. 

When  piperonylic  acid,  CH^O^ICgHg'COjH,  is  treated  with  phos- 
phorus pentachloride,  it  is  converted  into  piperonyl  chlonde, 
CHgOglCflHg'COCl,  a  colourless,  crystalline  substance  which  melts 
at  80°  and  distils  at  Ibb''  (25  mm.).  This  acid  chloride  (1  mol.) 
reacts  with  the  sodium  derivative  of  ethyl  acetoacetate  (2  mols.) 
yielding  the  pale  yellow  crystalline  sodium  derivative  of  ethyl piperonyl- 
acetoacetate,  CH202!C,.H3'COCNa(CH3'CO)-C02Et ;  the  corresponding 
cupric  derivative,  (Cj^Hj30^)2Cu,  crystallises  from  toluene  in  bluish- 
green  plates.  Ethyl  piperonylacetoacetate,  obtained  from  the  pure  sodium 
derivative  by  treatment  with  acids,  is  a  colourless  syrup  which  is 
soluble  in  sodium  carbonate  and  gives  a  reddish-violet  coloration  with 
alcoholic  ferric  chloride. 

When  the  sodium  derivative  is  treated  with  ammonia  and  ammonium 
chloride  (Claisen,  Annalen,  1896,  291,  70),  it  is  decomposed  with 
formation  of  ethyl  piperonylacetate,  CHgOglCgHg'CO'CHg'COjEt,  a 
solid,  crystalline  substance  which  melts  at  41°,  gives  a  I'eddish- violet 
coloration  with  ferric  chloride,  and  yields  a  copper  derivative, 
(Ci2HnO,),Cu. 

The  authors  wish  to  reserve,  for  a  short  time,  the  investigation  of 
these  new  compounds. 

209.  "  The  action  of  ultra-violet  light  on  moist  and  dried  mixtares 
of  carbon  monoxide  and  oxygen."  By  Samuel  Chad  wick, 
John  Edwin  Ramshottom,  and  David  Leonard  Chapman. 

The  chemical  effects  produced  by  the  passage  of  the  electric  dis- 
charge through  gases  are  the  result  of  at  least  three  distinct  causes, 
namely,  (1)  the  cathode  rays,  (2)  ultra-violet  light,  (3)  catalytic  action 
of  the  electrode  and  in  particular  the  cathode.  Ultra-violet  light 
alone  has  been  shown  by  Lenard  to  act  on  oxygen  with  the  formation 
of  ozone.  The  authors  working  with  a  quartz  mercury  lamp,  with 
which  three  per  cent,  of  ozone  could  be  produced  from  pure  oxygen, 
have  obtained  the  following  results.  A  mixture  of  equal  volumes  of 
cai'bon  monoxide  and  oxygen  dried  with  sulphuric  acid  and  submitted 
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to  the  action  of  ultra-violet  light,  conti'acted  at  first  slowly,  and  then 
more  rapidly,  until  a  maximum  rate  of  decrease  of  volume  was 
attained.  The  rate  of  contraction  then  gradually  decreased,  and 
finally  became  so  slow  that  the  experiment  was  stopped,  and  the 
composition  of  the  gases  found  by  analysis.  It  was  ascertained  that 
22*95  per  cent,  of  the  carbon  monoxide  had  been  converted  into 
carbon  dioxide,  and  that  39'63  per  cent,  of  the  original  oxygen  had 
been  changed  into  ozone. 

A.  mixture  of  equal  volumes  of  carbon  monoxide  and  oxygen  dried 
with  phosphoric  oxide  behaved  in  almost  the  same  way  as  the  mixture 
which  had  been  dried  with  sulphuric  acid  alone.  When  the  con- 
traction had  reached  approximately  the  same  value  as  in  the  last 
experiment,  it  was  found  on  analysis  that  19*42  per  cent,  of  the  total 
carbon  monoxide  had  been  converted  into  carbon  dioxide,  37  48  per 
cent,  of  the  original  oxygen  being  this  time  changed  into  ozone. 

With  the  same  mixture  satuiuted  with  water  vapour  at  16°,  the 
result  was  markedly  different.  The  rate  of  contraction  was  practically 
uniform  throughout  the  experiment,  and  this  rate  was  less  than  half 
the  value  of  the  maximum  rate  with  the  dried  mixture.  When  the 
total  contraction  had  reached  almost  the  same  value  as  in  the  two 
previous  experiments,  it  was  found  that  53*2  per  cent,  of  the  carbon 
monoxide  had  been  converted  into  carbon  dioxide,  and  only  2*6  per 
cent,  of  the  oxygen  into  ozone. 

If  the  first  action  of  the  ultra-violet  light  is  conceived  as  consisting 
of  a  breaking  up  of  the  oxygen  molecules  into  atoms,  the  atoms  of 
oxygen  thus  formed  prefer  to  combine  with  the  molecules  of  carbon 
monoxide  when  the  gases  are  moist,  but  with  oxygen  molecules  when 
the  gases  ai-e  dry.  In  the  present  case,  the  rate  of  chemical  change, 
measured  by  the  contraction,  is  not  accelerated  by  the  presence  of 
moisture,  but  the  course  of  the  reaction  is  determined  by  the  hygro- 
scopic condition  of  the  mixture. 

210.  "  Benzoyl    derivatives    of   salicylamide." 
By  Arthur  Walsh  Titherley. 

Doubt  has  been  thrown  ])y  Einhorn  and  Auwers  on  the  formula 
lJz()'(J,,H^-C(011):Nn,  attributed  by  Titherley  and  Hicks  {Trans., 
1905, 87,  1207)  to  the  stable  benzoylsalicylamide  (m.  p.  208°)  originally 
obtained  by  Gorhardt  and  Chiozza  {An7i.  Chiin.  Phi/s.,  1856,46,  139), 
and  which  i.^  produced  by  rearrangement  even  at  15°  from  the  labile 
O-benzoylHalicylamide,  BzO'Oflll^'CO'NHj  (m.  p.  H4°),  recently  iso- 
lated by  Titherley  nnd  Hicks. 

Kinliorn,  in  conjunction  with  Schupp  {Ber.,  1905,  38,  2792),  and  also 
with  Hans  {Her.,  1905, 38,  3628),  considers  the  stable  substance  to  be  the 
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iV'-benzoyl  derivative,  OH'CgH^-CO-NHBz,  as  also  does  Auwers  (Ber., 
1905,  38,  3256),  who  regards  the  rearrangement  as  due  to  the 
-wandering  of  the  benzoyl  group  from  0  to  N  :  BzO'OgH^'CO'NHj 
(labile,  m.  p.  144°)  — >  OH-C^jH^-CO-NHEz  (stable,  m.  p.  208°). 
The  change  would  be  analogous  to  that  which  takes  place  when 
attempts  are  made  to  isolate  0-acyl-o-hydroxy- aromatic  amines  of  the 
type  AcO-CgH^'NHR  and  AcO-CyH^'CHj'NHR,  where  rearrangement 
occurs  leading  to  the  production  of  the  3^-acyl  derivatives. 

If  the  ^-benzoyl  formula  be  ascribed  to  the  substance  (m.  p.  208°), 
it  must  be  looked  on  as  possessing  anomalous  properties ;  thus,  it 
gives  no  ferric  chloride  reaction,  is  not  decomposed  by  ammonia,  like 
CgHg'CO'NHBz,  and  in  other  ways  does  not  behave  like  an  A^-benzoyl 
derivative.  Further,  on  heating  with  phosphorus  oxychloride,  it 
yields  benzoylsalicylnitrile,  which  favours  the  0-benzoyl  formula, 
thus  : 

BzO-CoH4-C(OH):N1I     -- ^     BzO-C^H^-CN  +  h^o. 

Further  investigations  are  proceeding  with  a  view  to  elucidating  the 
correct  constitution  of  the  substance. 

211.  "The  constitution  and  colour  of  diazo-  and  azo-compounds." 
By  Arthur  Hantzsch. 

In  the  August  number  of  the  Traiisactions,  Armstrong  and  Robertson 
published  a  paper  under  the  title :  "  The  Significance  of  Optical  Pro- 
perties as  Connoting  Structure"  (pp.  1272 — 1297),  in  which  my 
theory  of  the  stereochemistry  of  the  diazo-corapounds  is  criticised,  and 
the  remarkable  conclusion  expressed,  that  "  the  Hantzj^ch- Werner 
hypothesis "  (in  reality,  so  far  as  concerns  the  diazo-compounds,  the 
"Hantzsch  hypothesis"),  "besides  being  an  intangible  and  improb- 
able conception,  is  unnecessary  in  fact." 

If  such  an  expression  of  opinion  were  correct,  it  would  certainly 
not  be  without  some  significance,  whilst  the  same  holds  conversely  if 
such  a  view  is  shown  to  be  incorrect,  or  at  all  events  founded  on  a 
false  basis.  Since  the  latter  is  the  case,  it  will  be  readily  admitted 
that  such  a  refutation  ought  also  to  find  a  place  in  the  Society's 
publications. 

The  facts  on  which  I  venture  to  base  this  statement  are  simply  the 
various  researches  on  the  subject,  which  I  have  published  in  the  pages 
of  the  Berichte  der  deutschen  chemischen  GeseUschaft,  a  synopsis  of 
which  is  to  be  found  in  a  small  published  brochure,  ^^  Diazoverbin- 
dungen,"  F.  Enke,  Stuttgart,  1902. 

The  delay  in  replying  is  due  to  the  fact  that  I  only  became  ac- 
quainted with  Armstrong  and  Robertson's  work  at  the  beginning  of 
November. 
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Armstrong  and  Robertson  proceed  from  the  assertion  that  "  all 
compounds  containing  the  group  Ph-NIN'X  must  be  coloured  "  to 
the  conclusion  (p.  1280)  that  "all  compounds  of  the  type  Ph'NIN'X 
should  be  coloured,  and  consequently  only  coloured  diazo-compounds 
can  be  represented  by  such  a  formula.  The  formulse  assigned  by 
Hantzsch  to  the  so-called  normal  and  isodiazotates  are  at  once  ruled 
out  of  consideration  by  this  argument,  as  both  these  classes  of  com- 
pounds are  colourless  "  :  in  other  words,  the  latter  do  not  correspond 
to  the  structural  formula  Ph*NIN*OK. 

It  must  first  be  observed  that  all  chemists  from  Kekule  onwards, 
who  have  worked  on  diazo-compounds,  must  therefore  have  employed 
an  incorrect  formula,  for  they  all,  before  as  well  as  after  the  discovery 
of  diazo-isomerism,  accepted  the  formula  Ph-KiN-OK  for  at  least 
one  of  the  two  isomerides.  But  apart  from  this,  Armstrong  and 
Robertson's  assertion  can  readily  be  shown  to  stand  in  contradiction 
to  the  facts,  for  according  to  their  views  the  nature  of  an  azo-compound 
as  such  is  established  by  the  fact  that  the  compound  is  a  coloured  sub- 
stance, and,  conversely,  a  particular  substance  cannot  be  an  azo-deriv- 
ative  because  it  is  colourless.  Such  a  conclusion  has  up  to  the  pre- 
sent proved  totally  unacceptable,  for  Thiele's  well-known  extensive 
researches  {Annalen,  1896,  290,  1)  have  shown  that  both  coloured  and 
colourless  azo-compounds  exist  in  the  aliphatic  series,  for  instance,  the 
deep  red  azo-dicarboxylic  ester,  COgR'NiN'COoR,  and  the  colourless 
azo-?5obutyric  acid  derivatives,  CRMeg'NIN'CRMeo.  When  Arm- 
strong and  Robertson  proceed  "  being  colourless,  the  diazo-salts  cannot 
be  formulated  as  diazene  (-N!N-)  compounds"  (p.  1280),  it  is  cer- 
tainly logical  to  assert  "  that  being  colourless  these  so-called  azo- 
compounds  of  the  aliphatic  series  cannot  be  compounds  of  the  type 

-c-n:n-c." 

So  long,  therefore,  as  Armstrong  and  Robertson  do  not  offer 
any  explanation  of  these  facts,  or  substitute  other  constitutional 
formulae  for  these  colourless  compounds,  regarded  generally  as  azo- 
derivatives,  just  so  long  will  their  conclusion,  namely,  "  that  diazo- 
tates  being  colourless  cannot  have  the  ordinary  formula  PlrNIN'OK," 
remain  unacceptable.  But  auiong.st  the  din/.obenzone  derivatives 
there  also  exist  true  chemical  compounds  containing  the  group 
Ph'NIN'X;  these,  therefore,  according  to  Armstrong  and  Robertson, 
must  be  coloured,  but  in  reality  they  are  colourless.  For  example, 
amongst  the  nitro-wodiazobonzeuo  esters  we  have  the  nitro-diazo-estor, 
>'Oj-C«H/N:N-0'Cng  (von  Pechmann,  Ber.,  1894,  27,  672),  which, 
to  quote  the  author's  description,  "  in  the  pure  state  is  perfectly 
colourlcKH."  Here  again  it  is  necessary  for  thorn  to  replace  the 
formula  by  ii  more  suitable  one,  or  their  conclusions  must  necessarily 
l>e  rognrded  as  incorrect. 
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According  to  their  view,  '*  the  normal  diazotates  must  perforce  be 
regarded  as  diazonium  derivatives  "  ;  I  do  not  consider  it  necessary  to 
disprove  this  statement,  and  will  content  myself  by  pointing  out  that 
even  Bamberger  has  given  up  the  diazonium  formula  for  the  labile 
diazotates  (Annalen,  1900,  313,  98),  and  that  his  last  attempt  to 
rehabilitate  it  (Ber.,  1903,  36,  4054)  has  been  shown  to  be  unwarranted 
(Ber.,  1904,  37,  1084). 

As  regards  the  proposed  formulae  for  the  isodiazotates  (p.  1282), 
Ph'N — N'K   or  Ph'NK'NO,  the  same  remarks   apply.     I  discussed 
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these  formulae  at  length  some  considerable  time  ago,  and  showed  them 
to  be  unsatisfactory,  and  they  have,  as  a  matter  of  fact,  been 
abandoned  by  all  chemists  who  have  studied  experimentally  the 
chemical  behaviour  of  these  substances.  The  two  formulae  of 
Armstrong  and  Robertson  also  stand  in  contradiction  to  the  fact 
that  the  previously-mentioned  diazo-ester,  NO.^'C^jH^'NIN'OCHg,  can 
be  obtained  from  the  isodiazotate,  so  that  in  consequence  the  existence 
of  a  third  hydroxyl  form  must  be  accepted.  These  hydroxyl  com- 
pounds (Ph'NIN'OH)  are  not  imaginary  tautomeric  substances,  but 
real,  definite,  chemical  compounds,  for  in  conjunction  with  W.  Pohl 
(Ber.,  1902,  35,  2964)  I  have  shown  that  fi*om  the  colourless  isodiazo- 
tates  there  is  formed,  primarily,  the  free  tso-(anti)diazohydroxide  as 
a  colourless,  true  acid,  the  general  behaviour  of  which  certainly 
indicates  the  presence  of  an  (OH)  group. 

Armstrong  and  Robei'tson  must  therefore  suggest  another  "  hydroxyl 
foi-mula"  in  place  of  Ph'NIN'OH,  and  the  fact  cannot  be  too  plainly 
pointed  out  that  in  accepting  the  nitrosoamine  foi-mula  for  the  iso- 
diazotates  they  again  immediately  stand  in  contradiction  to  their  funda- 
mental doctrine  on  the  relation  of  colour  to  constitution,  for,  as  is 
well  known,  most  of  the  true  secondary  nitrosoamines,  and  nitrosoamine 
derivatives,  are  coloured.  The  indifferent  primary  nitrosoamines 
obtained  as  pseudo-Sicids  by  W.  Pohl  and  myself  through  intramolecular 
change  of  the  diazohydroxides  are  also  coloured,  although  as  a  logical 
consequence  from  Armstrong  and  Robertson's  nitrosoamine  formula 
(that  is,  absence  of  the  group  Ph'NIN)  these  tsodiazotates  should  be 
colourless  if  they  were  really  niti'osoamine  salts.  As  is  seen  from  the 
three  formuhe  : 

N>NH  |5>NR  ^^NK 

1.  2.  3. 

by  simple  substitution  of  K  for  H  or  R,  we  obtain  from  the 
coloured  substances  (1)  and  (2)  a  colourless  potassium  salt  (3),  a  result 
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which  is  again  incompatible  with  Armstrong  and  Robertson's 
theory.* 

The  whole  of  Armstrong  and  Robertson's  views  on  the  normal 
diazosulphonates  and  diazocjanides  are  quite  incorrect.  They  state 
(p.  1281)  "  the  action  of  sulphite  may  be  supposed  to   involve  in  the 

first  place  the  formation  of  a  diazonium  sulphonate,       ...        ^    ,"  and, 

so  far  as  I  can  understand,  also  put  forward  the  formula 
Ph'NH'SOjK'NOH.  The  latter  formula  is  impossible,  because  most 
diazosulphonates  correspond  to  the  formula  Ph'No'SOgK  ;  that  is, 
to  one  containing  no  water.  The  diazonium  formula  itself  stands  in 
contradiction  to  their  theory,  for  if  the  appearance  of  colour  denotes 
a  change  in  constitution,  and  if  all  the  sulphonates  of  colourless  metals 
(namely,  those  of  silver  and  mercury)  are  colourless,  why  is  it  that  the 
diazonium  sulphonates  formed  from  the  colourless  diazonium  and 
sulphoaic  acid  components  possess  an  intense  orange  colour  1  From 
the  very  fact  that  the  labile  equally  with  the  stable  sulphonates  are 
coloured,  they  must  both  be  azo-compounds,  Ph'NIN'S03K. 

The  statement  that  "  the  so-called  syji-compound  sulphonates  and 
cyanides  may  well  be  simple  equilibrated  mixtures  of  diazonium 
cyanides  and  sulphonates  with  the  stable  a?iii-compounds  "  (p.  1283) 
is  controverted  by  the  facts,  for  all  the  normal  diazocyanides  exhibit 
analogous  behaviour  with  water  and  cuprous  oxide,  but  in  a  manner 
quite  different  from  that  of  the  isodiazocyanides.  Further,  as  regards 
their  colour  and  constitution,  the  labile  «?/n-diazocyanides  and  diazo- 
sulphonates are  always  more  intensely  coloured  than  the  stable  anti- 
forms.  All  diazonium  sulphonates  are  colourless,  and  all  diazosul- 
phonates should  be  colourless ;  so  that  Armstrong  and  Robertson's  view 
leads  to  the  remarkable  result  that,  by  the  addition  of  a  colourless  to 
a  coloured  substance,  the  colour  intensity  of  the  resulting  mixture  is 
increased — certainly  the  greatest  contradictio  in  adjecto.  In  addition, 
Armstrong  and  Robertson  have  not  sufficiently  taken  into  considera- 
tion the  fact  that  the  labile  cyanides  are  distinct  chemical  compounds 
pos.sessing  definite  unchangeable  properties,  that  is,  they  are  not 
chemical  mixtures.  The  explanatidn  of  the  change  of  the  syn-  into 
the  an^i-form  (p.  1281)  is  impossible  by  reason  of  the  assumption  that 
an  addition  of  the  elements  of  water  takes  place,  with  a  subsequent 

•  The  reference  to  Dobbie  and  Tinkler's  work  (7'mH.v.,  lOOf),  85,  277  ;  and  Proc, 
1905,  21,  75),  namely,  "that  the  Halt  NO.j'CbH^'No'OK,  in  ri\s[uH't  to  its  absorption 
Hpoctrum,  behaves  as  a  nitrosoaniino,  and  not  as  a  diazo-salt,"  stands  in  marked  con- 
tradiction to  nil  its  chemical  properties.  This  boinj;  so,  too  nuic.h  wci^dit  cannot  bo 
attttched  to  this  evidence  until  it  has  been  ascertained,  for  example,  how  the  isomeric 
chU'Th  N0/C,II,N:N'0'Cll3  and  NOj-('„il4N(CH3)'NO  behave  under  similar  con- 
ditionn,  n  imint  which  the  abovo-nnuied  ('hcniists,  at  my  r('i|ui'st,  have  most  kindly 
protoiMil  to  investigate. 
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splitting  off  of  the  same  elements,  for  in  reality  many  «?/n-sulphonates 
and  very  many  syn-cyanides  isomerise  in  the  solid  state  or  in  anhydr- 
ous solvents. 

In  short,  therefore,  the  whole  of  Armstrong  and  Robertson's  con- 
ceptions with  respect  to  labile  diazo-isomerism  are  impossible,  and 
their  remark  that  my  "  sijn-aiiti-couception  is  based  upon  a  false 
use  of  the  principle  of  analogy  "  will  certainly  be  considered  as  more 
applicable  to  their  own  untenable  theories,  according  to  which  "  the 
stereochemistry  of  the  diazo-compounds  is  unnecessary  in  fact." 

With  such  statements  as  "  in  the  case  of  the  diazosulphonates,  it  is 
clear  that  they  differ  essentially  in  type,"  put  forward  without  the 
support  of  a  single  experimental  fact,  equally  without  any  theoretical 
explanation,  discussion  is  out  of  the  question  and,  in  fact,  would  be 
superfluous. 

It  is  unfortunately  necessary  for  me  to  make  an  emphatic  protest  in 
reference  to  Armstrong  and  Robertson's  remarks  (p.  1280)  on  the 
small  value  which  ought  to  be  placed  on  the  analytical  results  of  the 
labile  diazo-isomerides.  One  has  the  right  to  expect  that  before  such 
statements  are  made  reflecting  on  the  accuracy  of  the  work  in  question, 
the  greatest  care  has  been  taken  to  verify  the  facts.  That  such  a 
sweeping  assertion  is  altogether  unwarranted,  will,  I  think,  be 
admitted  from  a  consideration  of  the  following  points  : 

(1)  Labile  Diazotates. — The  labile  diazotates  certainly  always  contain 
small  quantities  of  alkali  (J5er.,  1901,  34,  2159;  1902,  35,  2969)  or 
water  of  crystallisation  {Ber.,  1895,  28,  2006  ;  1896,  29,  1077),  but  in 
the  form  of  their  crystalline  salts  they  have  been  obtained  quite  pure, 
so  that  no  chemist  who  has  worked  on  the  subject,  from  Kekule  on- 
wards to  Bamberger,  has  ever  seriously  questioned  the  accuracy  of 
the  empirical  formula  ArNgOK  for  the  diazotates. 

(2)  Labile  Diazosulphonates. — The  numerous  concordant  analyses  on 
these  substances  [Ber.y  1894,  27,  3529;  1897,  30,  76,  80—81)  prove 
undoubtedly  the  accuracy  of  the  formula  PhNgSOgK  for  this  substance. 
It  is  true  there  is  generally  present  a  small  quantity  of  the  anti-salt, 
formed  by  spontaneous  isomerism  of  the  sy«-derivative,  but  this 
certainly  does  not  come  into  question  as  affecting  the  accuracy  of  the 
formula  or  as  regards  the  facts  of  the  isomerism. 

(3)  Labile  Diazocyanides. — Tlie  fact  must  be  emphasised  that  many 
of  these  compounds  can  without  difliculty  be  very  readily  obtained  and 
isolated  in  a  pure  state  {Ber.,  1896,  29,  666  ;  1897,  30,  2530),  so  that 
their  constitution  as  chemically  individual  substances  cannot  be  doubted. 
They  are  not  to  be  regarded,  therefore,  as  **  eminently  unstable  "  and 
"  impure,"  as  Armstrong  and  Robertson  assert.  As  a  matter  of  fact, 
some  of  the  syn-derivatives  are  so  stable  as  to  be  only  convertible  with 
difliculty  into  the  more  stable  isomeric  anti-iorva. 
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The  undoubted  existence  of  these  two  classes  of  compounds  (the 
representatives  of  the  stereo-isomericazo-compounds),  which  Armstrong 
and  Robertson  do  not  admit,  provides  therefore  the  strongest  proof  for 
my  stereochemical  theory  of  the  diazo-derivatives,  a  theory  supported 
by  a  lai'ge  mass  of  experimental  evidence,  in  connection  with  which 
the  theoretical  signification  has  always  been  carefully  pointed  out. 
The  reflection  by  Armstrong  and  Robertson  on  the  accuracy  of  this 
work  is  altogether  unwarranted,  and  with  a  thorough  knowledge  of 
the  subject,  it  is  impossible  for  me  to  understand  how  such  assertions 
could  be  made. 

I  am  forced  to  conclude  that  they  have  not  thoroughly  informed 
themselves  in  respect  to  my  experimental  investigations.  Above  all, 
I  have  to  deplore  that  the  numerous  exact  analytical  results  already 
published  should  thus  be  brought  into  discredit,  and  the  stereo- 
chemistry of  the  diazo-derivatives  founded  on  them  regarded  as 
"  unnecessary  in  fact "  ;  to  be  replaced  by  a  view  with  which  the 
facts,  indeed  the  principle  itself,  stand  in  direct  contradiction. 

In  reply  to  the  statement  that  "  I  am  opposed  in  principle  to 
conclusions  based  on  optical  evidence"  (Ser.,  1899,  32,  3149),  it  is 
only  necessary  for  me  to  say  that  such  conclusions  in  regard  to 
constitution  are  not  warranted  from  a  mere  consideration  of  the 
optical  properties,  more  especially  when  these  stand  in  contradiction 
to  the  general  chemical  behaviour  of  the  substance. 

It  is  certainly  a  very  great  surprise  to  me  that  such  a  statement 
should  be  brought  forward,  for  I  have  always  regarded  the  physico- 
chemical  behaviour  of  the  substance  as  of  very  great  importance,  and 
especially  in  relation  to  the  colour  of  substances  as  denoting  their 
constitution.  Thus,  some  eighteen  years  ago,  in  conjunction  with 
Hermann  {Ber.,  1887,  20,  2801),  I  was  one  of  the  first  to  draw 
attention  to  the  relation  between  colour  and  constitution  in  the  case 
of  desmotropic  substances,  and  recently,  as  a  result  of  my  researches 
on  pseudo-acids,  I  have  been  able  to  show  experimentally  that  the 
appearance  of  colour  in  the  formation  of  coloured  alkali  salts  from 
hydrogen  compounds  is  due  to  an  intramolecular  change  taking  place 
in  the  position  of  a  hydrogen  atom.  I  intend  publishing  shortly  an 
account  of  several  researches  dealing  with  the  relation  of  colour  to 
constitution,  and  in  particular  establishing  the  quinonoid  structure 
for  uitrophenols,  a  theory  first  put  forward  by  Armstrong  on  very 
slender  experimental  evidence,  and  cortaiuly  not  accepted  by  a  large 
number  of  chemists  at  the  present  time. 

Summarising,  it  is  my  firm  conviction  that  the  colour  of  substances 
in  one  of  the  nioHt  important  criteria  in  tlio  charucterisation  of  their 
coDHtitution,  but  at  the  sumo  time  it  is  also  one  of  the  most  delicate 
and  Hubtle.     Unfortunately,  it  is  in  so  very  many  cases  quite  im- 
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possible  to  explain  the  origin  of  the  colour,  or  to  account  for  the 

remarkable  phenomena  by  structural  formulfe.     It  is  only  necessary 

to   recall   the  existence    of   the   coloured   fulvene,    of    the   coloured 

/C  TT  \ 

diphenylene-ethylene  derivatives   (^^^"^C'.CBA    on  the   one  hand, 

6      4 

and  the  colourless  polyacetylene  on  the  other  ;  of  the  coloured 
derivatives  of  diethoxynaphthostilbene,  dibenzoylethylene,  and  benzal- 
desoxybenzoin  compared  with  their  colourless  isomeric  modifications. 

In  short,  as  pertaining  in  particular  to  the  azo-  and  diazo-derivatives 
considered  in  the  light  of  their  chemical  and  physical  properties,  there 
exist  both  coloured  and  colourless  azo-  and  diazo-compounds,  the  cause 
of  which  colour  is  unknown,  and  which,  although  representable  by 
Baeyer's  valency  formuliB  (-Ph'NINR  colourless,  Ph-N^^N'R 
coloured),  remain  still  unexplained  by  any  rational  structural  formulae. 
Above  all  it  should  not  be  overlooked  that  a  sharp  line  of  demarcation 
between  coloured  and  colourless  substances  does  not  exist  either 
theoretically  or  practically  ;  for  the  same  complex  appears  in  an 
intensely-coloured,  a  pale-coloured,  or  a  colourless  substance,  according 
to  the  nature  of  the  groups  associated  with  it.  Thus,  in  the  case  of 
the  aromatic  azo-complex  Ph'NIN,  when  this  is  attached  to  nitrogen 
the  colour-intensity  of  the  products  is  less  than  when  it  is  attached  to 
carbon  (thus,  Ph'NIN'NH'CgH-  possesses  a  lighter  yellow  colour  than 
Ph'NIN-CN  or  Ph-NIN-Ph).  It  is  therefore  comprehensible  that 
when  the  same  complex  is  attached  to  oxygen  (as  in  the  diazotates 
Ph'NIN'OR)  we  have  a  colourless  substance  formed,  more  especially 
as  the  diazo-compounds  containing  the  group  RO'NIN'OR  (for 
example,  hyponitrous  acid,  salts,  and  esters)  are  also  colourless. 

We  have  accordingly  in  the  following  series  of  colour  intensities  : 

Ph-N:N-OR  Ph-NIN-NHR  Ph-NIN-CN 

Colourless.  Pale-coloured.  Intensely-coloured. 

a  collection  of  facts  which  we  cannot  explain  or  represent  satisfactorily 
by  structural  formulae. 

The  change  of  condition  from  the  coloured  to  the  colourless  state  in 
azo-com pounds  is  bound  up  with,  but  not,  however,  altogether 
dependent  on,  the  known  structural  and  stereochemical  isomerism  of 
the  diazo-derivative,  that  is,  presence  or  absence  of  colour  is  not 
definitely  decided  by  such  isomerism,  for  whilst  both  classes  of  the 
stereoisomeric  diazotates  are  colourless,  both  those  of  the  stereo- 
isomeric  diazosulphonates  and  diazocyanides  are  coloured.  Since 
Armstrong  and  Robertson's  views  and  formulae  are  quite  untenable, 
the  older  structural  and  stereochemical  formulae  indicate  now,  as 
before,  the  best  and  most  accurate  representation  of  the  facts  con- 
cerning the  diazo-compounds. 
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212.  "  Note  on  the  incandescent  mantle  as  a  catalyst  and  its  applica- 
tion to  gas  analysis."     By  John  Ernest  Mason  and  John  Wilson, 

The  method  described  by  Lewes  {Chem.  News,  1905,  01,  61)  for 
demonstrating  the  incandescence  of  the  ordinary  gas  mantle  in  a  cold 
mixture  of  coal  gas  and  air  may  also  be  employed  with  a  mixture  of 
ammonia  vapour  and  air.  The  authors  described  a  modification  for 
showing  the  incandescence  of  the  mantle  in  an  unburnt  mixture  of 
alcohol  vapour  and  air.  Although  less  effective,  the  mantle  may  be 
used  as  a  substitute  for  platinised  asbestos  in  the  ordinary  lecture 
experiments  for  preparing  formaldehyde  from  methyl  alcohol  vapour 
and  air,  and  sulphur  trioxide  from  sulphur  dioxide  and  oxygen. 

Fragments  of  mantle  in  a  hard  glass  or  preferably  quartz  tube 
may  be  used  in  place  of  palladium  or  palladium-asbestos,  for  the 
estimation  of  hydrogen  and  carbon  monoxide  in  gas  analysis  by  com- 
bustion with  excess  of  air  or  oxygen.  Methane  and  mixtures  of 
methane  and  hydrogen  may  be  estimated  similarly  by  passing  these 
gases  mixed  with  excess  of  oxygen  over  fragments  of  mantle  heated  in 
a  quartz  tube,  and  measuring  the  contraction  after  combustion  and 
subsequent  treatment  with  caustic  potash  solution.  The  results  agree 
well  with  those  obtained  by  the  customary  explosion  methods.  Good 
results  may  also  be  obtained  by  passing  the  gases  mixed  with  oxygen 
over  asbestos  heated  in  a  tmall  quartz  tube.  Hydrogen,  and  less 
readily  methane,  may  be  estimated  by  passing  the  gas  mixed  with 
oxygen  through  narrow  tubes  of  heated  Jena  glass  alone. 

213.  "  The  influence  of  certain  amphoteric  electrolytes  on 
amylolytic  action."  By  John  Simpson  Ford  and  John  Monteath 
Guthrie. 

An  investigation  of  the  influence  of  asparagine,  glycine,  and 
a-alanine  on  amylolytic  action  has  led  to  the  following  conclusions  : 

(1)  Asparagine  and  the  amino-acids  mentioned  have  no  specific 
influence  in  augmenting  the  action  of  amylii.so  ;  the  apparent  augmen- 
tation of  action  sometimes  obtained  by  the  addition  of  these  ampho- 
teric substances  (or  of  feeble  acids)  is  due  to  their  neutralising  alkaline 
(or  other)  impurity  in  the  starch  or  enzyme  solution. 

(2)  Normal  amylolytic  action  takes  place  in  neutral  solution.  In  the 
plant  Hubstance,  this  neutrality  is  brought  about  by  ecjuilibriunj  be- 
tween the  basic  and  acid  products  present. 

(3)  Until  tli«  coiiditioHH  influencing  the  action  of  enzymes  are  more 
fully  eMtaliliHliud,  it  is  inadviKablo  to  formulate  mathematical  laws 
afl  to  the  kinetics  of  enzymic  hydrolyses. 
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(4)  Purified  soluble  starch  has  the  properties  of  an  extremely  feeble 
acid ;  it  is  capable  of  yielding  negative  ions  under  the  influence  of 
strongly  positive  ones. 


214.  "  The  estimation  of  picric  acid  additive  compounds." 
By  Frank  Sturdy  Sinnatt. 

The  method  of  Knecht  and  Hibbert  (Ber.,  1903,  38,  1549)  for  the 
estimation  of  picric  acid  by  means  of  titanous  chloride  has  been  found 
to  be  applicable  to  other  picrates,  and  also  to  picric  acid  additive 
compounds. 

Twenty-five  c.c.  of  a  solution  of  0'200  gram  of  naphthalene  picrate 
in  250  c.c.  of  alcohol  were  titrated  with  titanous  chloride,  and  gave 
99'49  per  cent,  of  naphthalene  picrate.  Pyridine  and  strychnine 
picrates  yielded  1001 9  and  99 '69  per  cent,  respectively. 

In  many  cases  it  is  convenient  to  dissolve  the  picrate  in  hydro- 
chloric acid.  The  method  has  been  applied  to  the  estimation  of 
naphthalene  in  coal  gas  ;  the  naphthalene  picrate  is  separated  by  the 
usual  process  (Colman  and  Smith,  /.  Soc.  Chem.  /nd.,  1900,  19,  128), 
washed,  dissolved  in  a  small  volume  of  alcohol,  and  titrated  with 
titanous  chloride.  If  a  standard  solution  of  picric  acid  is  used  in  the 
wash-bottles,  the  filtrate  and  washings  may  also  be  titrated.  The 
results  compare  with  those  obtained  by  Colman  and  Smith's  method. 
The  estimation  of  naphthalene  and  the  applications  of  the  titanous 
chloride  process  to  other  picric  acid  additive  compounds  are  being 
continued,  and  the  results  will  be  embodied  in  a  further  communica- 
tion. 

215.  "  Silver  dioxide  and  silver  peroxynitrate." 
By  Edwin  Roy  Watson. 

A  black,  crystalline  product,  obtained  at  the  anode  during  the 
electrolysis  of  an  aqueous  silver  nitrate  solution,  was  considered  by 
Ritter  to  be  silver  dioxide,  Ag20.2  (GefUen's  Neues  J.,  1804,  3,  561). 
Later  investigations  showed  that  it  could  not  be  regarded  as  silver 
dioxide,  and  a  variety  of  conflicting  formulae  have  been  proposed. 

The  author  has  electrolysed  aqueous  silver  nitrate  with  different 
current  strengths  and  densities  and  with  solutions  of  varying  con- 
centrations, and  has  analysed  the  product  formed  at  the  anode  in 
order  to  see  whether  this  should  be  regarded  as  a  definite  chemical 
compound  or  as  a  mixture,  the  composition  of  which  varies  with 
different  conditions.  It  was  concluded  that  the  product  was  a  definite 
chemical  compound,  and  that  its  composition  was  correctly  represented 
by  Sulc's  empirical  formula  Ag-Oj^N.     The  substance  is  easily  decom- 
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posed  by  heat  or  when  left  in  contact  with  water  or  organic  matter, 
such  as  filter-paper,  and  to  this  cause  must  be  attributed  the  diver- 
gent results  of  the  earlier  investigators. 

This  compound,  silver  peroxynitrate,  as  it  has  been  termed  by 
Tanatar,  on  boiling  with  water  decomposes  in  accordance  with  the 
equation  AgyOj^N  =  AgNOg  +  SAg^O^  +  0.,. 

Silver  dioxide  is  a  greyish-black  powder  (sp.  gr.  7 "44),  which  may 
be  heated  to  100°  without  decomposition.  At  higher  temperatures  it 
gently  decomposes  into  its  elements.  It  dissolves  in  hot  dilute  sul- 
phuric acid  in  accordance  with  the  equation  2 AggOg  +  HgSO^  = 
2Ag2S04  +  2H20-h02. 

Its  behaviour  with  ammonia  is  noteworthy,  and  may  be  represented  in 
the  following  manner  :  6Ag^,0o  +  2NH3  =  SAg^Og  +  Ng  +  SHgO,  so  that 
the  compound  in  solution  must  be  regarded  as  a  polyvalent  silver 
compound,  probably  wAg^OgjwNHg. 

The  dioxide  of  silver  and  silver  peroxynitrate  both  dissolve  in  cold 
concentrated  nitric  acid  with  the  production  of  an  intensely  brown 
solution,  the  colour  of  which  gradually  fades  even  at  the  ordinary 
temperature  and  much  more  rapidly  on  warming.  The  rate  of  decom- 
position of  the  compound  is  proportional  to  its  concentration  in  the 
solution,  a  fact  which  makes  it  impossible  to  give  to  the  compound  the 
simple  formula  Ag(N03)2.  The  formulae  A.g^(NOg)^  and  Ag2(N04)2 
are,  however,  possible. 

216.  "The  constitution  of  o-hydroxyazo-compounds.  Preparation 
of  benzeneazodimethylcoumarin."  By  John  Theodore  Hewitt 
and  Herbert  Victor  Mitchell. 

The  authors  have  hydrolysed  the  4  :  6-dimethylcoumarin  described 
by  Pechmann  and  Cohen  {Ber.,  1884,  17,  2118),  and  have  coupled 
the  alkaline  coumarinate  so  obtained  with  phenyldiazonium  chloride 
and  the  three  nitrophenyldiazonium  salts. 

The  alkaline  azocoumarinates  so  obtained  are  highly  coloured,  vary- 
ing in  shade  from   red  to   violet.      On  acidification,    light-coloured 

OMe 

OH  -^^^^CH 

;irili)(liiil('s  of  the  type  ^\        I  T      arn  pn^cipitiited. 

0,H,.N2    5 

This  instantaneous  dehydration  indicates  the  existence  of  a  ready- 
formed  hydroxyl  group,  oven  in  the  o-hydroxyazo-series. 

Benzeneazo-4 :  G-dimethylcoumarin  melts  at  199 — 200°;  the 
0',  m-,  and  7;-nitrobeuzenoazo-4 : 6-dimothylcoumariu8  melt  at 
240—250'  (with  decomposition),  21 2*^,  and  229"  respectively,  these 
uiulting  points  being  correctu«I. 
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ai7.  "Caro's  permonosulphuric  acid."     By  Thomas  Slater  Price. 

Hitherto  it  has  not  been  possible  to  decide  between  the  formulae 
HjSOj  and  HgS^Oy  for  Caro's  permonosulphuric  acid.  The  decision 
could  readily  be  made  if  a  pure  salt,  for  example,  the  potassium  salt, 
could  be  obtained.  The  simplest  method  would  be  to  heat  a  weighed 
quantity  of  the  salt  and  determine  the  weight  of  potassium  sulphate 
left ;  this  weight  would  depend  on  whether  the  formula  was  KHSO5 
or  KjSaOg. 

The  author  has  not  yet  succeeded  in  preparing  the  pure  potassium 
salt,  but  a  mixture  has  been  obtained  containing  the  potassium  salts 
of  sulphuric,  permonosulphuric,  and  perdisulphuric  acids,  and  also 
potassium  hydrogen  sulphate.  It  was  found  possible  to  determine  the 
amounts  of  each  of  the  constituents  present,  and  thus  calculate  the 
weight  of  potassium  sulphate  which  would  be  left  on  heating  up  a 
known  weight  of  the  mixture ;  this  could  then  be  compared  with  the 
actual  weight  found.  The  results  obtained  point  to  the  formula 
HgSOg  as  the  correct  one. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Alsina,  Fernando.  Nouvelles  orientations  scientitiques.  Ouvrage 
traduit  du  Catalan  par  J.  Pin  y  Soler.  pp.  165.  ill.  Paris  1905. 
{Eecd.  4/12/05.)  From  the  Author. 

Bagshaw,  Walter.  Elementary  photo-micrography,  pp.  68.  ill. 
London  1902.     (iilect/.  22/11/05.)  From  the  Author. 

Board  of  Agriculture.  Report  on  the  results  of  investigations  into 
Cheddar  cheese-making,  carried  out  on  behalf  of  the  Bath  and  West 
and  Southern  Counties  Society  in  the  years  1891 — 98,  by  F.  J.  Lloyd, 
pp.  251.     ill.     London  1899.     (Eecd.  22/11/05.) 

From  F.  J.  Lloyd,  Esq. 

Report   on    the   results  of  investigations   into  cider-making, 

carried  out  on  behalf  of  the  Bath  and  West  and  Southern  Counties 
Society  in  the  years  1893—1902,  by  F.  J.  Lloyd,  pp.  xii-t-145.  ill. 
London  1903.     (Reed.  22/11/05.)  From  F.  J.  Lloyd,  Esq. 

Chapman,  Alfred  C,  and  others.  The  hop  and  its  constituents. 
A  monograph  ou  the  hop  plant,     pp.  99,     ill.     (Reed.  30/11/05.) 

From  A.  C.Chapman,  Esq. 
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Roscoe,  Sir  Henry  Enfield,  and  Schorlemmer,  Carl.  A  treatise  on 
chemistry.  Vol.  I.  The  non-metallic  elements.  New  edition,  com- 
pletely revised  by  Sir  H.  E.  Roscoe,  assisted  by  H.  G.  Colman  and 
A.  Harden,     pp.  xii  +  931.     ill.     London  1905.     {Reference.) 

From  Sir  Henry  Enfield  Roscoe. 
Society  of  Arts.     Report  of  the  Committee  on  leather  for  book- 
binding.    Edited  by  The  Rt.  Hon.  Viscount  Cobham  and  Sir  Henry 
Trueman  Wood.     pp.  120.     ill.     London  1905.     {Reed.  30/11/05.) 

From  the  Society  of  Arts. 

II.  By  Purchase. 

Baume,  Antoine.  Chymie  experimentale  et  raisonnee.  3  volumes, 
pp.  clx  +  482,  671,  704.     ill.     Paris  1773.     (A^eccZ.  18/11/05.) 

Cain,  John  Cannell,  and  Thorpe,  Jocelyn  Field.  The  synthetic 
dyestuffs  and  the  intermediate  products  from  which  they  are  derived, 
pp.  xiv -J- 405.     ill.     London  1905.     (/?ec<Z.  23/11/05.) 


At  the  next  Ordinary  Meeting,  on  Thursday,  December  21st,  1905, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  The  relation  of  position  isomerism  to  optical  activity.  Part  V. 
The  rotation  of  the  menthyl  esters  of  the  isomei'ic  dibromobenzoic 
acids."     By  J.  B.  Cohen  and  I.  H.  Zortman. 

"  Azo-derivatives  from  a-naphthomethylcoumarin."  By  J.  T.  Hewitt 
and  H.  V.  Mitchell. 

"The  supposed  identity  of  dihydrolaurolene  and  of  dihydrowo- 
laurolene  with  1  :  1-dimethylhexahydrobenzene."  By  A.  W.  Crossley 
and  N.  Renouf. 

"  The  slow  combustion  of  carbon  disulphide."     By  N.  Smith. 

•*  The diazo-derivatives  of  1 :5-  and  1 :8-benzene8ulphonylnaphthyIene- 
diamines."     By  G.  T.  Morgan  and  F.  M.  G.  Micklethwait. 
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Thursday,     December    21st,     1905,    at    8.30     p.m.     Professor    R. 
Meldola,  F.R.S.,  President,  in  the  Chair. 

Messrs.  P.  W.  Robertson,  Arthur  Slator,  J.  I.  Scott,  and  E.  Towyn 
Jones  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Thos.  Going  Stoney  Bogue,  5,  Kenilworth  Square,  Dublin. 
Stephen  Lewis  Courtauld,  B.A.,  Booking  Place,  Bi'aintree. 
Henry  Carlyle  Irving, B. A.,  14,  Heath  Hurst  Roi,d,  Hampstead,  N.  W . 
John  McDowall,  Girdstingwood,  Kirkcudbright,  Scotland. 
John  Parkin,  M.A.,  Blaithwaite,  Carlisle. 
William  Hughes  Perkins,  B.Sc,  Hirpur  Hill,  near  Buxton. 
Philip  Foale  Rowsell,  Nutbrook,  Exmouth. 

John  William  Yates,   B.Sc,   71,  North  Street,   Hugglescote,  near 
Leicester. 

A  certificate  has  been  authorised   by  the  Council  for  presentation 
to  ballot  under  Bye- Law  I  (3)  in  favour  of  : 

Hardolph  Wastenays,  of  Brisbane,  Queensland. 

Of  the  following  papers,  those  marked  *  were  read  : 
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*218.  "  Azo-derivatives  from  methyl-a-naphthocoumarin." 
By  John  Theodore  Hewitt  and  Herbert  Victor  Mitchell. 

The  methyl-a-naphthocoumavin,  obtained  by  the  condensation  of  a-naph- 
thol  and  ethyl  acetoacetate,  when  dissolved  in  hot  caustic  alkalis, 
yields  alkali  coumarinates,  and  if  these  solutions  are  cooled  and 
treated  with  the  solution  of  a  diazonium  salt,  coupling  takes  place  in 
the  usual  manner.  On  acidifying  the  solution,  the  corresponding  azo- 
coumarin  is  precipitated,  and  in  none  of  the  four  cases  examined  has 
the  formation  of  an  azocoumarinic  acid  been  observed. 

The  following  substances  have  been  prepared  :  benzeneazo- 
methylnaphthocoumarin  (m.  p.  207°) ;  o-nitrohenzeneazomethyl 
naphthocoumarin  (m.  p.  268°) ;  Ta.-nitrobenzeneazomethylnaphtho- 
eownarin  (m.  p.  239°) ;  ^-nitrobenzeneazomethylnaphthocoumarin 
(m.  p.  270 — 271°).  The  last  of  these  compounds  is  remarkable  in 
giving  an  intense  blue  coloration  in  alkaline  solution,  the  alkaline 
salts  derived  from  the  other  compounds  being  orange  or  red  in  aqueous 
solution. 


*219.  "  The  preparation  and  reactions  of  benzoyl  nitrate." 
By  Francis  Ernest  Francis. 

Lachowicz  showed  {Ber.,  1884, 17,  1281)  that  when  benzoyl  chloride 
or  other  chlorides  of  the  mono-  and  di-basic  organic  acids  interact 
with  silver  or  other  metallic  nitrates,  decomposition  into  oxides  of 
nitrogen  and  the  corresponding  organic  anhydrides  takes  place. 

If,  however,  the  interaction  of  benzoyl  chloride  with  silver  nitrate  is 
effected  at  much  lower  temperatures,  oxides  of  nitrogen  are  not  evolved 
and  benzoyl  nitrate  is  formed  : 

CflHs-COOl  +  A.g-0-NOg  =  OflHj-CO-O-NOj  +  AgOl. 

The  product  is  a  light  yellow  oil  which,  if  carefully  warmed,  decom- 
poses quantitatively  into  benzoic  anhydride  and  oxides  of  nitrogen, 
but  if  heated  with  a  free  flame  this  change  sets  in  with  explosive 
violence,  the  yield  of  anhydride  being  much  diminished. 

Benzoyl  nitrate  is  very  i*apidly  attacked  by  moisture  with  the  forma- 
tion of  benzoic  and  nitric  acids.  When  kept  at  a  low  temperature 
either  by  itself  or  dissolved  in  an  inert  solvent,  an  interesting  change 
into  OT-nitrobenzoic  acid  takes  place  without  the  formation  of  either 
the  o-  or  />-aci(l. 

Between  0°  and  -  15°,  ethyl  alcohol  and  the  nitrate  give  ethyl 
nitrato,  benzene  and  toluene  are  converted  into  their  mononitro- 
derivatives,  and  phenetole  and  phenol  undergo  nitration  quantitatively, 
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the  product  from  the  former  being  apparently  o-nitrophenetole.  Methyl- 
aniline  is  nearly  quantitatively  converted  into  phenylmethylnitramine, 
and  in  all  these  reactions  benzoic  acid  is  simultaneously  formed. 
Aniline,  however,  gives  aniline  nitrate  and  benzanilide.  From 
these  observations,  it  seems  probable  that  benzoyl  nitrate  will  prove 
to  be  generally  applicable  in  effecting  nitration  at  low  temperatures 
and  in  the  absence  of  water. 

*220.  "The  supposed  identity  of  dihydrolaurolene  and  of 
dihydroisolaurolene  with  1  : 1-dimethylhexahydrobenzene." 
By  Arthur  William  Crossley  and  Nora  Renouf. 

The  hydrocarbons  dihydrolaurolene  and  dihydroisolaurolene  have 
been  prepared  according  to  the  directions  given  by  Zelinsky  and 
Lepeschkin  {Annalen,  1901,  319,  303)  and  their  properties  carefully 
compared  with  those  of  1  :  1-dimethylhexahydrobenzene  {Trans.,  1905, 
87,  1488),  The  above-mentioned  authors  supposed  that  these  three 
substances  were  one  and  the  same,  but  this  is  not  so,  for  neither  di- 
hydi'olaurolene  nor  dihydrowolaurolene  is  identical  with  1  :  1-dimethyl- 
hexahydrobenzene. 

The  constitution  of  dihydrolaurolene  is  still  doubtful,  but  dihydro- 
?solaurolene  has  been  proved  conclusively  to  be  a  pentamethylene 
derivative  and  is  1  : 1  :  2-trimethylcyc/opentane. 

*221.  "The  diazo  derivatives  of  1  : 5-  and  1 :  S-benzenesulphonylnaph- 
thylenediamines."  By  Gilbert  Thomas  Morgan  and  Frances 
Mary  Gore  Micklethwait. 

The  behaviour  of  the  benzenesulphonyl  derivatives  of  the  1  :  5-  and 
1, :  8-naphthylenediamines  towards  nitrous  acid  has  been  studied  in 
order  to  ascertain  whether  these  acylated  heteronucleal  diamines  are 
capable  of  yielding  diazoimides,  and  if  so  to  compare  the  products 
with  the  reactive  yellow  arylsulphonyljoaradiazoimides  and  the  inert 
colourless  acylor^Aodiazoimides. 

Bonzenesulphonyl-\  :  8-naphthylenediamine  (m.  p.  166°),  obtained  by 
reducing  benzenesulphonyl-S-nitro-a-7iaphthi/lamine  (m.  p.  194°),  yields  a 
soluble  diazonium  salt  which,  by  the  action  of  aqueous  sodium  acetate, 
gives  rise  to  benzenesulphonyl-l  :  8-naphthylenediazoiinide, 

C,oH,:[N3]-SO,.C«H,; 
this  product  is  a  well-defined,  crystalline,  yellow  diazoanhydride  com- 
parable in  every  respect  with  the  joftradiazoimides  already  described 
by  the  authors. 

This  result  indicates  that  the  property  of  yielding  these  coloured 
diazoimides  is  not  confined  to  the   j?-diamine  series,  and  that   the 
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characteristic  physical  and  chemical  pi'operties  of  the  products  do  not 
necessarily  arise  from  the  possession  of  a />araquinonoid  configuration. 
d^-Benzenesulphonyl-l^ -methyl -\  :  8-naphthylenediamine  and  benzene- 
8idphonyl-\  :  o-naphthylenediamine  furnish  diazonium  salts  which  are 
not  appreciably  affected  by  aq  ueous  sodium  acetate. 


♦222.  "  Further  experiments  on  a  new  method  of  determining  mole- 
cular weights."     By  Philip  Blackman. 

When  working  with  solvents  of  high  boiling  point,  the  operations 
{Trans.,  1905,  87,  1474)  must  be  carried  out  under  reduced  pressure, 
this  reduction  being  effected  by  means  of  a  filter  pump. 

To  prevent  ejection  of  liquid  or  mixing,  due  to  violent  boiling,  two 
bulbs,  instead  of  one,  should  be  introduced  into  each  limb  of  the 
inverted  U -piece. 

Most  of  the  vapours  condense  in  the  bulbs  ;  when  a  considerable 
quantity  has  thus  collected  in  the  bulbs,  the  volumes  of  the  solutions 
in  the  test-tubes  are  observed,  care  being  taken  that  the  liquid  in  the 
bulbs  does  not  flow  back  into  the  test-tubes  during  the  reading.  The 
liquid  is  then  allowed  to  return  into  the  tubes,  the  boiling  is  repeated, 
and  a  reading  again  taken.  This  process  is  repeated  as  often  as  is 
convenient. 

A  condenser  should  not  be  used.  Instead  of  platinum  wii'e,  broken 
pieces  of  glass  were  employed.  The  method  works  best  with  volatile 
solvents,  such  as  acetone  (b.  p.  56*5 — 57°),  alcohol  (96  per  cent.), 
and  benzene  (b.  p.  80—82°). 


*223.  "Studies    in    fermentation.      The     chemical     dynamics     of 
alcoholic  fermentation  by  yeast."     By  Arthur  Slator. 

The  chief  results  obtained  may  be  summarised  as  follows  : 

1.  In  the  study  of  the  rate  of  alcoholic  fermentation,  many  compli- 
oations  are  eliminated  by  measuring  the  velocity  over  very  small 
ranges  of  the  reaction. 

2.  The  change  in  pressure  due  to  evolution  of  carbon  dioxide  is  a 
convenient  and  sensitive  method  of  measuring  this  velocity. 

3.  The  rate  of  fermentation  of  dextrose  is  proportional  to  the  con- 
centration of  yeast  over  a  wide  range  of  concentrations. 

4.  The  rate  is  almost  independent  of  the  concentration  of  sugar 
except  in  very  dilute  solutions.  The  influence  of  this  concentration  is 
never  ho  great  that  the  velocity  is  proportional  to  the  concentration  of 
the  sugar ;  the  reaction  is  therefore  never  one  of  the  first  order  with 
regard  to  the  sugar. 
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5.  The  temperature-coefficient  of  the  reaction  is  large,  and  varies 
with  the  temperature.  Fjp/F5  =  5-6,  V^Q/V.^Q=1^Q,  and  intermediate 
values  are  obtained  between  these  temperatures.  The  temperature 
quotient  for  5°  from  5°  to  40°  forms  a  series  of  numbers  which  seem  to 
be  characteristic  of  the  enzyme  zymase. 

6.  The  initial  rates  of  fermentation  of  dextrose,  laevulose,  sucrose, 
and  maltose  are  in  the  ratio  1  :  0*92  :  1*05  :  0'9. 

7.  The  temperature-coefficient  of  the  reaction  inhibited  by 
^'poisons"  is  the  same  as  that  of  the  original  reaction. 

8.  It  is  improbable  that  any  but  small  quantities  of  sugar  go 
through  the  intermediate  step  of  lactic  acid  in  fermentation. 

9.  These  results  indicate  that  the  reaction  which  is  measured  in 
these  experiments  is  the  slow  decomposition  of  a  compound  produced 
by  the  interaction  of  the  enzyme  and  the  sugar. 

*224.  "  Some  new  platinocyanides." 
By  Leonard  Angelo  Levy  and  Henry  Arnott  Sisson. 

The  authors  described  and  gave  the  results  of  the  analysis  of 
hydi^azine  and  hydroxy lamine  platinocyanides.  These  salts  form 
unstable  hydrates,  which  are  easily  produced  by  slight  changes  in 
temperature.  The  alteration  in  the  state  of  hydration  is  accom- 
panied by  striking  colour  changes, 

*236.  "An  intramolecular  change  leading  to  the  formation  of 
naphthalene  derivatives."  By  Ernest  Francis  Joseph 
Atkinson  and  Jocelyn  Field  Thorpe. 

Ethyl  sodiocyanoacetate  condenses  with  benzyl  cyanide  to  form 
ethyl  a-cyano-fi-imino-y-plianyl-n-hutyrate, 

Ph-CH2-C(:NH)-CH(CN)-C02Et, 
a  colourless  substance  crystallisiug  from  alcohol  in  large  prisms 
melting  at  125°;  its  constitution  is  proved  by  the  fact  that  on 
hydrolysis  with  alcoholic  potash  it  yields  phenylacetic  and  malonic 
acids.  The  new  imino-ester  (I),  when  treated  with  an  equal  weight  of 
cold  concentrated  sulphuric  acid,  forms  an  intense  green  solution,  which, 
when  diluted  with  water  and  rendered  alkaline  with  ammonia,  gives 
ethyl  1  : 3-diaminonaphthalene-2-carboxylate  (II),  forming  intense 
yellow  prisms  melting  at  104°. 


r 


^^c:nh  /  V      "      c:nh 


\/      n^x^a-CO-^t     -^     \/\.,..^„./CH-CO,Et 


I.  II. 
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The  hydrochloride  forms  colourless  needles.  Ethyl  1  : 3-diamino- 
naphthalene-2-carboxylate,  on  treatment  with  methyl-alcoholic  potash, 
gives  a  potassium  salt  from  an  aqueous  solution  of  which  1  :  Z-di- 
aminonaphthalene-2-carboxylic  acid  (HI)  is  precipitated  on  acidify- 
ing with  acetic  acid. 

CH, 

c:nh 

/CH-COoH 


The  acid  forms  slightly  coloured  needles  from  warm  water,  which 
decompose  at  about  85°,  and  when  heated  at  this  temperature  until 
the  evolution  of  carbon  dioxide  has  ceased  are  transformed  into 
1  :  3-naphthylenediamine  (IV)  which,  when  recrystallised  from  dilute 
alcohol,  forms  small  plates  melting  at  96°. 

The  diacetyl  derivative  forms  needles  from  glacial  acetic  acid 
melting  at  263°. 

Discussion. 

In  reply  to  questions  from  Drs.  Forster  and  Morgan,  Dr.  Thorpe 
stated  that  the  reaction  with  cold  sulphuric  acid  proceeded  very 
rapidly  and  was  complete  after  about  one  minute,  the  yield  being 
practically  quantitative.  Hitherto  the  yield  of  ethyl  a-cyano-/3-imino- 
y-phenyl-9i-butyrate  only  amounted  to  25  per  cent.,  but  by  slightly 
altering  the  conditions  of  tiie  experiment  it  was  hoped  that  this 
amount  would  be  largely  increased.  The  temperature  at  which  the 
condensation  was  carried  out  greatly  influenced  the  quantity  of  the 
condensation  product  formed. 

226.  "The  relation  of  position  isomerism  to  optical  activity.  V. 
The  rotation  of  the  menthyl  esters  of  the  isomeric  dibromo- 
benzoic  acids."  By  Julius  Berend  Cohen  and  Israel  Hyman 
Zortman. 

In  continuation  of  previous  investigations  on  this  subject  (2Van»., 
1903,  83,  1213;  1904,  86,  1262,  1271  ;  1905,  87,  1190),  the  present 
communication  contains  an  account  of  certain  physical  constants, 
including  the  molecular  rotations  of_tho  six  isomeric  menthyl  dibromo- 
benzoates.  With  the  exception  of  the  2  :  6 -ester,  the  effect  on  the 
rotation  of  the  substitution  of  two  bromine  atoms  is  generally  less  than 
that  of  two  chlorine  atoms,  or  one  chlorine  and  one  bromiuo,  in  the 
same  i)OHitiou8.  The  magnitude  of  the  deviation,  beginning  with  the 
cmtor  of   hmallcHt   rotation,  is  2:6;    2:3;    2:D;2:4;3:5j3:4; 
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phenyl.  The  order  is  the  same  as  that  of  the  dichloro-  and  chloro- 
bromo-esters  with  the  exception  of  the  3  :  4-  and  3  :  5-esters,  the  posi- 
tions of  which  in  the  present  case  are  reversed.  The  influence  of  the 
ortho-bromine  atom  in  depressing  the  rotation  is  very  clearly  indicated 
in  all  cases,  but  most  strikingly  in  that  of  the  2  : 6-ester,  which  shows 
a  rotation  of  [MJp'  -  19"5°  compared  with  the  next  lowest  (2  :  3),  which 
gives  [Mpi]f°- 173-2°,  or  with  menthyl  benzoate,  in  which  [M]^**'i8 
-236-3°. 

227.  "  Some  derivatives  of  naphthoylbenzoic  acid  and  of  naphthacene- 
quinone."     By  Jan  Quiller  Orchardson  and  Charles  Weizmann. 

The  authors  have  investigated  a  series  of  condensations  which  ha\e 
resulted  in  the  preparation  of  substitution  derivatives  of  naphthoyl- 
benzoic acid,  and  from  these,  by  the  action  of  concentrated  sulphuric 
acid,  they  obtained  the  corresponding  substituted  naphthacenequinones. 

228.  "  Ethyl  /3-iiaphthoylacetate."     By  Charles  Weizmann  and 
Ernest  Basil  Falkner. 

/8-Naphthoic acid  was  converted  into/?-naphthoyl  chloridejCjoH^'CO'CI, 

by  treatment  with  phosphorus  pentachloride,  and  this  chloride  was  then 

allowed  to  react  with  the  sodium  derivative  of  ethyl  acetoacetate.    The 

C    H  'CO 
ethyl  fi-naphthoylacetoacetate,      ^^        ]>CH*C02Et,  melted  at  57°,  and 

Oil  o' v>0 

when  digested  with  ammonia  and  ammonium  chloride  yielded  ethyl 
fi-naphthoylacetate,  which  melted  at  34°  and  gave  rise  to  a  hydrazone 
(m.  p.  95°). 

229.  "Contributions  to  the  chemistry  of  the  amidines.  2-Amino- 
thiazoles  and  2-iniino-2  : 3  dihydrothiazoles.  2  Iminotetrathi- 
azoles  and  2-amino-4  : 5 -dihydrothiazoles."  By  George  Young  and 
Samuel  Irwin  Crookes. 

It  was  shown  that  the  alkylation  of  amidines  belonging  to  the 
thiazole  group  which  have  one  of  the  nitrogen  atoms  and  the  carbon 
atom  of  the  group  -N!C'NI,  forming  part  of  a  closed  chain,  whilst  the 
other  nitrogen  atom  lies  outside  the  cyclic  nucleus,  leads  to  the  forma- 
tion of  derivatives  iu  which  the  alkyl  group  is  attached  to  the  nitrogen 
atom  of  the  nucleus,  except  when  the  ring  is  already  partially  reduced 
and  an  aryl  group  is  attached  to  the  nitrogen  atom  of  the  side-chain, 
to  which,  iu  this  case,  the  alkyl  group  becomes  attached.  Methylation 
of  an  amidine  takes  place  by  addition  of  methyl  iodide  and  subsequent 
elimination  of  the  hydrogen  haloid. 
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The  following  substances  were  described  : 

Acetyl-l-anilino-i-methylthiazole,  C^oHgNgSAc,  forms  clusters  of 
soft,  white  needles  (m.  p.  114-5°);  2phenylimino-3  :  4-dimethyl-2  :  3- 

rya g 

dihydrothiazole,  m  ^CINPh,  separates  in  small,  white  crystals 

(m.  p.  65—66°)  and  forms  a  plalinichloride  (m.  p.  189—190°).    2-AUyl- 

amino- 4:-methylthiazole,  N        ^C-NH-CaHj,  crystallises  in  long,  white 

needles  (m.  p.  40 — 41°)  and  forms  an  acetyl  derivative  (m.  p.  36 — 37°). 

2-Allylimi'no-S  :  4:-dimethyl-2  :  S-dihydrothiazohf  ii^  .-vtm  ^^'-^'^s-^s' 

is  a  slightly  red,  viscid  oil  which  forms  a  hydriodide  (m.  p.  116 — 117°). 
The  silvei-  derivative  of  2-acetylimino-4-methyl-2  : 3-dihydrothiazole 
yields,  on  methylation,  2-acetylimino-3  :  4-dimethyl-2  :  3-dihydrothiazole 
(m.  p.  113°);  2-methylamino-4-methylthiazole  (m.  p.  64°)  yields,  on 
methylation,  2-methylimino-3  :  4-dimethyl-2  :  3-dihydrothiazole  hydr- 
iodide (m.  p.  164°). 

2-Phenylimino-5-methyltetrahydrothiazole  forms  a  silver  derivative 
decomposing  at  130°  and  an  acetyl  derivative  melting  at  47° ;  2-phenyl- 
methylamino-5-methyl-4  : 5-dihydrothiazole  picrate  forms  soft,  yellow 
needles  (m.  p.  114 — 115°);  2-phenylethylamino-b -methyl-^ -.b -dihydro- 
thiazole, Y  ^C'NEtPh,  is  oily  and  forms  a  platinichloride  deoom- 

posing  at  156°. 

A  similar  series  of  compounds,  in  which  the  p-  and  o-tolyl  groups  re- 
place the  phenyl  group  of  the  foregoing  substances,  has  also  been 
prepared. 

When  successively  oxidised  and  hydrolysed,  the  2-arylalkylamino-5- 
m6thyl-4 : 5-dihydrothiazoles  yield  ^-methyltaurine,  which  melts  at 
284 — 285°,  and  the  corresponding  arylalkylamine. 

230.  ''  The  action  of  water  on  diazo-salts."     By  John  Cannell  Cain 
and  George  Marshall  Norman. 

The  authors  have  extended  the  work  already  briefly  described 
{Proc,  1905,  21,  206)  to  the  examination  of  the  diazo-salts  from 
2  :  4-dibromoaniline  and  dibromo-;>-toluidine  (CHg :  NHj :  Br :  Br  = 
1:4:3:5),  and  in  each  case  were  successful  in  obtaining  the  correspond- 
ing substituted  phenols.  The  results  of  a  series  of  researches  carried 
out  during  the  past  four  years  by  the  author  and  his  assistants 
have  been  summarised. 
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231.  "  Note  on  the  atomic  weight  of  nitrogen." 
By  Alexander  Scott. 

By  the  titration  of  ammonium  bromide  against  silver,  the  author 
(Trans.,  1901,  79,  154)  obtained  results  which  differed  notably  from 
those  of  Stas,  although  the  values  from  the  chloride  seemed  to  agree 
somewhat  better.     These  values  were  : 

NH4CI   =    53-532  (Stas)  53-516  (Scott) 

N        =    14-045  (  „    )  14-029  (    „    ) 

NH^Br   =    98-032  (  „    )  97-995  (    „    ) 

N        =    14-047  (  „    )  14010  (    „    ) 

Stas'  values  for  the  atomic  weight  of  nitrogen  agree  with  one 
another,  whilst  those  of  the  author  do  not.  These  values  depend, 
however,  on  the  correctness  of  the  atomic  weights  taken  for  chlorine 
and  for  bromine,  which  were  assumed  to  be  35-457  for  chlorine  and 
79-955  for  bromine. 

By  the  recent  determinations  of  T.  \V.  Richards  and  R.  C.  Wells 
("A  revision  of  the  atomic  weights  of  sodium  and  chlorine,"  1905), 
published  by  the  Carnegie  Institution  of  Washington,  the  want  of 
agreement  in  the  author's  values  has  been  completely  cleared  up  and 
the  discrepancy  (to  an  equal  extent)  transferred  to  the  determinations 
made  by  Stas.     They  prove  that  CI  =  35-473. 

The  work  of  the  author  was  criticised  last  year  by  T.  W.  Richards 
(Proc.  Amer.  Phil.  Soc,  1904,  43,  116),  who  maintained  that  14-01 
was  too  low  for  the  atomic  weight  of  nitrogen,  and  at  the  end  of  his 
paper  he  states  that  "  It  seems  probable  that  the  atomic  weight  of 
nitrogen  is  not  less  than  14-02  and  not  over  14*04,  probably  being 
nearer  to  the  latter  value  than  to  the  former." 

The  physical  work  of  Lord  Rayleigh  and  of  Leduc  on  this  problem 
as  well  as  the  chemical  and  physical  work  of  Guye  and  his  co-workers 
and  of  R.  W.  Gray  {^Trails.,  1905,  87,  1601)  all  render  the  conclusions 
of  Richards  quite  untenable.  It  is  most  interesting  that  the  author's 
critic  should,  by  his  own  work,  have  brought  the  values  of  the  author 
which  are  cited  above  completely  into  line  with  those  of  other  recent 
woi'kers.  Using  35-473  instead  of  35  457  for  the  atomic  weight  of 
chlorine  as  above,  the  author's  values  for  the  atomic  weight  of  nitro- 
gen become  14-013  from  the  chloride  and  14-010  from  the  bromide. 
When  it  is  remembered  that  only  one  gravimetric  and  two  volumetric 
determinations  were  made  with  the  chloride,  closer  agreement 
could  not  be  expected,  and  the  value  14010  deduced  from  the  large 
number  of  experiments  made  with  the  bromide  seems  completely 
established. 
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With  regard  to  the  suggestion  that  the  low  value  found  by  the 
author  for  the  bromide  was  due  to  his  hydrobromic  acid  containing 
chlorine,  the  results  given  in  his  paper  on  the  preparation  of  pure 
hydrobromic  acid  {Trans.,  1900,  77,  651)  are  a  sufficient  answer.  The 
bromine  used  was  purified  by  the  method  given  by  Stas,  by  solution  in 
potassium  bromide  with  the  addition  of  zinc  oxide.  It  ought  to  have 
been  stated  that  the  silver  used  in  experiment  YI  (b)  (Trans.,  1901, 
79,  152)  was  cleaned  by  acid,  as  recommended  by  Richards,  after 
fusion  on  lime  and  before  it  was  heated  in  hydrogen. 

232.  "  The  solubility  of  zinc  hydroxide  in  alkalis." 
By  James  Moir. 

When  the  precipitate  of  zinc  hydroxide  dissolves  in  excess  of  caustic 
alkali,  the  phenomenon  is  essentially  an  equilibrium  between  the 
alkali  and  zincic  acid,  and  this  equilibrium  may  be  reached  from  both 
sides  :  (1)  addition  of  excess  of  zinc  hydroxide  to  caustic  alkali,  and 
(2)  dilution  with  water  of  a  strong  solution  previously  saturated  with 
zinc  hydroxide.  In  the  latter  case,  some  of  the  hydroxide  is  repre- 
cipitated  and  an  equilibrium  is  slowly  reached,  which,  as  in  the  first 
case,  depends  solely  on  the  concentration  of  the  free  alkali. 

Observations  have  been  made  on  both  lines  over  the  range  from 
7iV  to  O'OliV^  alkali,  below  which  the  amount  of  zinc  dissolved  is 
insignificant,  being  little  greater  than  that  due  to  the  solubility  of 
zinc  hydroxide  in  pure  water.  In  addition,  the  author  has  succeeded 
in  showing  that  the  experimental  results  can  be  deduced  from  the 
ordinary  assumptions  of  the  ionic  theory,  so  that  it  follows  that  the 
solubility  of  zinc  hydroxide  in  alkali  depends  solely  on  the  concentra- 
tion of  hydroxidion  in  the  solution. 

It  is  also  shown  that  no  definite  chemical  compounds  (such  as 
ZnO,8KOH)  exist,  since  the  curve  obtained  by  plotting  the  results  is 
approximately  a  parabola,  and  its  tangent  never  passes  through  the 
origin. 

A  practical  result  of  the  investigation  is  to  show  that  in  working 
cyanide  solutions  scarcely  any  of  the  zinc  is  present  as  zincato,  but 
nearly  all  is  zincocyanide. 

The  formula,  giving  the  dissolved  zinc  in  terms  of  the  concentration 

(79a;  +  6\ 
—      „    j,  where  y  and  x  are  expressed  in  gram- 

molecules. 

The  following  list  gives  a  comparison  of  calculated  values  of  y  with 
those  obtained  by  interpolation  from  the  experimental  curves  : 


(1 

(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 
(10 

(11 
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7-5iV     NaOH,  a!  =  7-5,  y  calculated  =1-89,   y  observed  =1-692 

5-5iV^     KOH,   x  =  5-5  „  1291,  „  136 

2-5iV^     NaOH,  x  =  2-5  „  0452,  „  0-48 

2-0i\^     KOH,    a:  =  20  „  0-328,  „  0-32 

l-5iV^     KOH,    0^=1-5  „  0-2033,  „  0-21 

l-3iV^     NaOH,  a;=l-3  „  0171,  „  0-17 

IN-        KOH,    x  =  l  „  01132,  „  0-110 

0-5A^     NaOH,  a:  =  0-5  „  00364,  „  0040 

O'liV^     NaOH,  a;  =  0-l  „  000265,  „  00035 

005iy  NaOH,  a;  =  0-05  „  000097,  „  00010 

OOliV  NaOH,  a;  =  0-01  „  0-000135,  „  0-0002 


The  theoretical  results  are  usually  a  little  too  low,  which  points  to 
a  small  error  in  the  value  of  the  constants  assumed  ;  but  on  the  whole 
the  agreement  between  theory  and  pi'actice  is  as  good  as  could  be 
expected  considering  that  the  experiments  were  not  made  at  absolutely 
constant  temperature.  This  agreement  cannot  be  fortuitous,  and 
vindicates  the  correctness  of  the  assumptions  made  at  the  beginning 
regarding  the  constitution  of  zincate  solutions  and  the  applicability  of 
the  ionic  theory.  They  show  also  that  the  whole  phenomenon  is  not 
one  of  the  formation  of  definite  chemical  compounds,  but  is  purely 
conditioned  by  the  strength  of  the  alkali. 

Some  of  the  experimental  results  are  abnormal,  especially  those  ob- 
tained by  diluting  a  strong  saturated  zincate  solution.  This  effect 
is  due  to  the  persistence  of  the  state  of  supersaturation.  The 
reactions  K.ZnO.^  +  H.p  — >  KHZnOg  +  KOH  -^  H2Zn02  +  2KOH 
have  evidently  slow  velocities,  nevertheless  the  hydrolysis  is  eventu- 
ally very  complete,  and,  ultimately,  the  same  result  is  obtained  as  if 
alkali  of  the  final  concentration  had  been  treated  with  excess  of  zinc 
hydroxide.  Zinc  hydroxide,  acting  as  zincic  acid,  has  therefore  a 
different  constant  of  dissociation  from  its  ordinary  basic  one,  and,  in 
fact,  the  constant  of  the  equation  (H*)(HZn02')  =  ^.(H2Zn02)  is 
rather  less  than  that  of  water,  a  fact  which  accounts  for  the  extensive 
hydrolysis  of  the  salts  of  zincic  acid. 

233.  "  The  slow  combustion  of  carbon  disulphide." 
By  Norman  Smith. 

Experiments  have  been  carried  out  in  order  to  determine  the  com- 
position of  the  reddish  brown  deposit  formed  when  carbon  disulphide 
and  oxygen  are  passed  through  a  heated  tube  (compare  Turpin,  Brit. 
Assoc.  Rejxyrts,  1890,  776  ;  Dixon  and  Russell,  Trcms.,  1899,  75,  603). 
The  deposit  consists  chiefly  of  an  acidic  compound  C^gHgO^Sg.  Another 
acidic  substance  or  substances  containing  less  carbon  and  more  sulphur 
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than  the  foregoing  product,  and  very  small  quantities  of  free  carbon 
and  sulphur,  are  also  found  to  be  present.  The  silver  and  ammonium 
salts  of  the  compound  O^gHgO^Sg  have  been  prepared.  The  gaseous 
products  consist  chiefly  of  sulphur  dioxide  with  small  amounts  of 
carbon  dioxide. 


At  the  next  Ordinary  Meeting,  on  Thursday,  January  18th,  1906, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  The  refractive  indices  of  crystallising  solutions  with  especial 
reference  to  the  passage  from  the  meta-stable  to  the  labile  condition." 
By  H.  A.  Miers  and  F.  Isaac. 

"  The  determination  of  available  plant  food  in  soils  by  the  use  of 
weak  acid  solvents.     Part  II."     By  A.  D.  Hall  and  A.  Amos. 

"  The  action  of  ammonia  and  amines  on  diazobenzene  picrate."  By 
O.  Silberrad  and  G.  Rotter. 

"The  preparation  of  p-bistriazobenzene."  By  0.  Silberrad  and 
B.  J.  Smai't. 

"  Gradual  decomposition  of  ethyl  diazoacetate,"  By  0.  Silberrad 
and  C.  S.  Roy. 

'*  Studies  on  nitrogen  iodide.  Part  III.  The  action  of  methyl  and 
benzyl  iodides  "     By  O.  Silberrad  and  B.  J.  Smart. 

"  Silicon  researches.  Part  X.  Silicon  thiocyanate."  By  J.  E. 
Reynolds. 

"  The  relations  between  absorption  spectra  and  chemical  constitu- 
tion. Part  I.  The  chemical  reactivity  of  the  carbonyl  group."  By 
A.  W.  Stewart  and  E.  C.  C.  Baly. 

"  Halogen  derivatives  of  substituted  oxamides."  By  F.  D. 
Chattaway  and  W.  H.  Lewis. 

"  The  effect  of  constitution  on  the  i-otatory  power  of  optically  active 
nitrogen  compounds.  Part  I."  By  Miss  M  B.  Thomas  and  H.  O. 
Jones. 

*'  Menthyl  benzene  sulphonate  and  menthyl-/?-naphthalene  sul- 
phonate."      By  T.  S.  Patterson  and  J.  Frew. 

"  An  apjMinitus  for  the  continuous  extraction  of  liquids  with  ether." 
By  R.  S.  Bowman. 

"  Action  of  bromine  on  benzeneazo-o-niti*opheuol."  By  J.  T.  Hewitt 
and  N.  Walker. 


R,  CLAY  AVD  tOMa,   LTD.,   ilKBAU  M.   UlU.,   I.C.,   AND  UUNOAV,  liUrKOLK. 


Fori'  the  Use  of  Fellows  oiily.     Xot  to  he  Communicated  to  any  Journal 

for  Publication. 


REPORT  OF  THE  COUNCIL. 

■t 

The  Council  have  the  satisfaction  of  being  able  to  report  that  the 
past  year  has  been  a  prosperous  one  for  the  Society,  the  activity 
of  which,  as  measured  by  the  number  of  paj>ers  read  aud  the  -number 
of  Fellows  on  the  list,  has  exceeded  that  of  any  previous  year. 

On  the  31st  December,  1904,  the  number  of  Fellows  wa^  2,711. 
During  1905,  164  Fellows  were  elected  and  2  reinstated,  thus  making 
a  gross  total  of  2,877.  The  Society  has  lost  25  Fellows  by  death, 
28  have  I'esigned,  the  election  of  3  has  become  void,  1  has  withdrawn, 
and  35  have  been  I'emoved  for  non-payment  of  Annual  Subscriptions. 
The  total  number  of  Fellows,  therefore,  on  the  31st  December,  1905, 
was  2,785,  showing  an  increase  of  74  over  the  number  for  the  previous 
year. 

The  names  of  tlie  deceased  Fellows,  with  the  dates  of  their  election, 
are : 


W.  Ackroyd  (1897). 
C.  M.  Blades  (1885). 
J.  F.  Braga  (1881). 
G.  B.  Buckton  (1852). 
J.  L.  Bullock  (1842). 
C.  F.  Barnard  (1849). 
J.  H.Calvert  (1871). 
H.  S.  Carpenter  (1875). 
J.  Duncan  (18G3). 
H.  S.  El  worthy  (1886). 
J.  Epps  (1885). 
E.  Graham  (1895). 
W.  H.  Greenwood  (1873). 

The  following  Fellows  liave  resigned 


F.  W.  Harrold  (18<J1). 
F.  M.  Mercer  (1884). 
M.  Prasad  (1903). 
A.  B.  Prescott  (1876). 
W.  T.  Rickard  (1845). 
R.  Roose  (1886). 
F.  Shapley  (1893). 
C.  W.  Sutton  (1884). 
C.  R.  C.  Tichborne  (1863). 
L.  White  (1862). 
\V.  W.  Will  (1885). 
R.  Yates  (1874). 


J.  Ball. 

S.  Barlet. 

G.  E.  P.  Broderick. 

C.  J.  Brooks. 

A.  J.  Carrier. 

F.  E.  Catchpole. 

C.  Childs. 

0.  G.  Cresswell. 

J.  Dennant. 

H.  Goodier. 


H.  P.  Harris. 

J.  H.  Hichens. 

S.  Hill. 

A.  Houston. 

C.  Hunt. 

J.  T.  Johnson. 

H.  W.  Kinnersley. 

W.  Lang. 

H.  W.  Lawrence. 

F.  H.  Lescher. 


W.  H.  Martin. 
J.  Percival. 
W.  S.  Rowntree. 
T.  Samuel. 
C.  E.  S.  Sherratt. 
W.  J.  Stainer. 
G.  R.  Tweedie. 
T.  E.  Vasey. 


The  small  number  of  Fellows  ytill  living  who  were  elected  in 
the  early  days  of  the  Society  has  been  further  reduced  by  the  death  of 
IVIr.  G.  B.  Buckton,  who  was  elected  in  March,  1852,  and  of  Mr. 
J.  L.  Bullock,  elected  in  1842.  Since  the  close  of  1905,  the  Society 
has  had  to  lament  the  loss  of  Pi'ofessor  Hermann  Johann  Philipp 
Sprengel,  who  was  elected  in  December,  1 864. 

The  number  of  Honorary  and  Foreign  Members  at  the  date  of  the 
last  Annual  General  INIeeting  was  35.  No  names  have  been  added  to 
the  list  since  then,  but  the  Society  has  sustained  a  loss  in  the  death 
of  Professor  P.  T.  Cleve,  who  was  elected  in  February,  1883,  and  who 
died  on  June  18th,  1905.  The  work  of  the  deceased  Honorary  and 
Foreign  Member  is  to  be  commemorated  by  a  Memorial  Lecture,  the 
delivery  of  which  has  been  undertaken  by  Professor  T.  E.  Thorpe. 

During  the  year  1905,  233  scientific  communications  have  been 
made  to  the  Society,  191  of  which  have  been  published  already  in  the 
Transactions,  and  abstracts  of  all  have  appeared  in  the  Proceedings. 

The  volume  of  Transactions  for  1905  contains  1,936  pages,  of  which 
1,818  are  occupied  by  184  memoirs,  the  remaining  118  pages  being 
devoted  to  the  Wislicenus  Memorial  Lecture,  the  Obituary  Notices, 
the  Report  of  the  Annual  General  Meeting,  and  the  Presidential 
Address;  the  volume  for  the  preceding  year  contains  175  memoirs, 
which  occupy  1,715  pages. 

The  Journal  for  1905  contains  also  4,356  abstracts  of  papers 
puV)lished  mainly  in  foreign  journals,  which  extend  to  1,828  pages, 
whilst  the  abstracts  for  1904  numbered  4,617,  and  occupied  1,920 
pages. 

The  abstracts  for  1905  may  be  classified  as  follows : 


Part  I. 

Organic  Chemistry     

Part  If. 

General  and  Phjsical  t'lieniistry 

Inorganic  Chemistry 

Minerah»gical  Chemistry  

Pliysiological  Chemistry  

Chemistry  of   Vegetable  Physiology  and 

Agriculture    

Analytical  Chemistry    


Tot:iI  in  P.iils  I.  .uul    II 


No.  of 

I'agos. 

Abstracts. 

956 

1,727 

619 

562 

71 

467 

295 

615 

872 

2,629 

1,828 

4,356 

H 

In  making  comparison  witli  the  preceding  year,  it  must  be  borne  in 
mind  that  the  1904  volume  contained  the  abstracts  for  thirteen  months. 
Owing  to  the  change  in  date  of  publication,  no  abstracts  appeared 
between  December  1st,  1903,  and  January  31st,  1904,  so  that  the 
number  of  the  Journal  published  on  the  latter  date  contained 
practically  the  abstracts  of  two  months  (see  I'rans.,  1905,  87,  539). 

The  Council  regrets  to  announce  that  Dr.  G.  T.  Morgan  has  found 
it  necessary  to  resign  the  post  of  Editor  of  the  Society's  publications, 
wliich  he  has  occupied  so  creditably  since  the  beginning  of  1903. 
Although  his  resignation  was  received  in  September,  1905,^Dr.  Morgan 
kindly  acted  as  Editor  until  the  appointment  of  his^successor,  Dr. 
J.  C.  Cain. 

The  second  part  (Subject  Index)  of  the  Collective  Index  for  the 
decade  1893-1902  was  issued  in  December,  1905,  to  those  Fellows 
who  had  made  application  for  it  in  accordance  with  the  printed 
notices  cii'culated  with  the  monthly  parts  of  the  Journal  subsequently 
to  July,  1903,  and  the  Council  have  pleasure  in  expressing  the  high 
appreciation  of  the  ceaseless  energy  displayed  by  the  Indexer, 
Mrs.  Margaret  Dougal,  on  the  completion  of  this  valuable  work. 

During  the  vacation  of  1905,  advantage  was  taken  of  the  Doctorial 
Jubilee  of  Professor  Adolph  von  Rieyer,  and  of  the  Professorial 
Jubilee  of  Professor  Mendeleeff,  to  address  letters  of  congratulation 
to  these  two  distinguislied  Honorary  and  Foreign  Members. 

In  June,  1905,  the  Coungil  decided  that  the  Ordinary  Meetings  of 
the  Society  should  be  held  during  the  ensuing  Session  on  the  first  and 
third  Thursdays  of  the  month  at  8.30  p.m.  The  experiment  of  holding 
the  meetings  on  Wednesday  afternoons  at  5.30  p.m.,  alternately  with 
Thursday  evenings  at  8  p.m.,  had  been  in  operation  since  January, 
1902,  and  from  the  fact  that  the  average  attendance  of  Fellows  at  the 
afternoon  meetings  had  undergone  steady  diminution  during  this 
period,  whilst  the  number  of  Fellows  attending  the  evening  meetings 
had  increased,  it  has  been  concluded  that  a  majority  of  the  Fellows  who 
make  a  practice  of  attending  the  meetings  find  the  evening  more 
convenient  than  the  afternoon. 

The  Library  has  received  an  important  addition  by  the  generosity  of 
Sir  Henry  E.  Roscoe,  who  has  presented  to  the  Society  a  collection  of 
nearly  one  hundred  alchemical  and  early  chemical  works  of  great 
interest  and  value. 

An  increase  in  the  use  of  the  Library  is  recorded,  1,108  books  being 
bori'owed  during  1904,  as  against  1,057  in  the  previous  year.  Additions 
to  the  Library,  excluding  Sir  Henry  Roscoe's  donation,  comprise  165 
books,  of  which  58  were  presented,  324  volumes  of  periodicals,  and  48 
pamphlets,  as  against  119  books,  296  volumes  of  periodicals,  and  52 
pamphlets  last  year.  On  the  recommendation  of  the  Library  Committee 


the  Council  have  made  an  addition  to  the  Libi'ary  Rules  in  the  follow- 
ing terms  :  "  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  the  Library,  except  upon  a  written  introduction  from 
a  Fellow,  with  whom  rests  the  responsibility  for  all  books  consulted  by 
the  person  introduced.  Such  introduction  shall  be  valid  for  one 
occasion  only." 

Grants  amounting  in  all  to  £236  have  been  made  during  the  year 
from  the  Research  Fund,  and  £22  15s.  3d.  has  been  returned.  Of  the 
papers  published  in  the  Transactions  during  1905,  24  were  con- 
tributed by  authors  to  whom  grants  had  been  made  from  the  Research 
Fund. 

In  February  of  last  year  the  Treasurer  was  fortunate  enough  to  be 
able  to  increase  the  invested  capital  of  the  Society  by  almost  exactly 
£1,500  by  the  purchase  of  £1,983  Midland  Railway  2^  per  cent.  Pre- 
ference Stock  for  £1,499  14«.  bd.  The  income  from  all  sources  for  the 
year  1905  exceeds  that  for  1904  by  only  £93  8s.  4cZ.,  whilst  the 
expenditure  has  been  abnormally  heavy,  exceeding  the  total  income 
by  £305  Is.  bd.  This  is  due  to  the  incidence  of  several  very  heavy 
accounts,  one  of  which  really  belongs  to  several  years,  and  that  is  the 
completion  of  the  Decennial  Index  for  the  period  1893-1902,  which 
has  entailed  the  expenditure  this  year  of  no  less  than  £778  10s.  bd., 
or  rather  more  than  half  the  total  cost.  No  further  expenditure, 
however,  on  account  of  Decennial  Indexes  will  be  required  for 
several  years  to  come.  As  pointed  out  last  year,  the  continual  increase 
in  the  cost  of  the  Journal  and  Proceedings  is  a  source  of  much  anxiety, 
and  this  year  a  further  increase  has  to  be  recorded  on  both  accounts, 
£219  12s.  Id.  in  the  former  and  £35  18s.  Id.  in  the  latter  case,  or  a 
net  increase  over  the  cost  of  both  in  1904  of  £255  10s.  9(i.,  and  over 
that  in  1903  of  £578  3s.  3c/.  The  Council  therefore  trust  that 
authors  of  papers  will  do  their  utmost  to  assist  the  Publication  Com- 
mittee and  the  Treasurer  in  keeping  down  the  cost  of  printing  as  far 
as  possible. 

The  publication  of  the  Anumd  Reports  on  the  Progress  of  Glieinistry 
has  necessarily  added  materially  to  the  expenditure  of  the  Society  ; 
the  cost  of  Volume  I  having  entailed  an  expenditure  of  £445  19s.  6o?., 
of  which  about  £70  has  been  recovered  by  their  sale.  Another  item 
of  some  magnitude,  £52  9s.  &d.,  is  the  cost  of  the  printing  and 
circulating  of  the  Bye-laws,  together  with  the  changes  proposed  by 
the  Council,  wliich  were  submitted  to  an  Extraordinary  General 
.Meeting  of  the  Society  on  February  8th,  1905. 

The  administrative  expenses  have  been  carefully  kept  in  chock,  and 
wliilst  everything  has  been  maintained  in  a  state  of  thorough 
^Ificioncy  their  amount  is  only  £827  16s.  5rf.,  as  against  £893  Js.  0(/. 
iii  1901. 


The  following  facts  with  regard  to  the  cost  of  the  Decennial  Indexes 
may  be  of  interest.  The  total  cost  of  Volume  IV,  1893-1902  (Parts 
I  and  II),  exclusive  of  distribution  amounts  to  £1,454  5».  6(Z.,  of 
which  the  cost  of  printing  was  £762  6».  Od.  The  cost  of  Volume  III, 
1883-1892  (issued  in  one  volume)  was  £1,280  28.  Id.,  of  which  the 
printing  accounted  for  £585  19«.  Id.  The  cost  of  Volume  IV  was 
relatively  considerably  less  than  that  of  Volume  III,  as  the  former 
extended  to  45i  sheets  for  the  Authors'  Index  and  108  sheets  for  the 
Subject  Index,  or  153  J  shpets  in  all,  whilst  Volume  III  only  contained 
102|  sheets.  Owing  to  the  way  in  which  the  Annual  Indexes  are  now 
prepared,  it  is  hoped  that  when  Volume  V  has  to  be  undertaken,  the 
relative  cost  will  be  still  further  reduced  and  that  the  chief  cost  will 
be  that  due  to  the  printing. 
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INCOME   AND   EXPENDITURE   ACCOUNT 


Incmne. 

&      ».  iL       £      s.  d 

To  Life  Compositions , 300    0    0 

,,  Admission  Fees       t>9i    0    O 

,,  Annual  Subscriptions — 

Received  in  advance,  on  account  of  1006    2r..')    0    0 

„         during  1005  on  account  of  1905    3843    0    0 

„  ,,  „  „  1904     284    0    0 

,,  „  „  „  1003     4    0    0 


4380     0     0 


leu   amount  included  in  last  year's  Income,   being   valuation  of 
Arriars  as  jier  last  Balance  Sheet      330    0    0 

4050    0     0 
Add  Arrears  at  date:    liK>5  £352,  1004  £26,  1003  £4,  estimated  to 
realise  as  per  Balance  Sheet       250    0    0 

Investments  :— 
Dividends  on  i^l,0'>0  London  and  North  Western  Railway  3  per  cent. 

Debenture  Stock 

£'«,730  Metrojiolitan  Consolidated  3J  per  cent.  Stock  ... 
£1,520  14*.  Sd.  Cardiff  Corporation  3  {(cr  cent.  Stock  ... 

£1,400  India  2i  per  cent.  Stock     

£2,400  Bristol  Corpoitition  2J  jier  cent.  Del)enture  Stork 
£4,341  Midland  Kailway  '2h  jier  cent.  Preference  Stock 

£1,200  Leeds  Corporation  3'per  cent.  Stock     

t;i,.'iOO  Transvaal  3  per  cent  Ciuarantccd  Stock     

Income  Tax  Recovered     

Interest  on  Del  osit  Accocnt 

Publications  :— 

Sales  : 

Journals    

Proceedings      

General  Index 

Memorial  Lectures 

Library  Catalogue 

Atomic  Weight  Tables 

Jubilee  Volume       

Annual  Uei>ort  on  the  Progress  of  Clieniistry       

040  19    0 
£««  Publishers' Commission      02    9    8 


4300    0    9 


2<i  IS 

6 

223  15 

8 

43  6 

8 

33  5 

0 

67  0 

0 

103  2 

0 

3(  4 

0 

42  15 

0 

20  0 

11 

12  1 

10 

770  3 

3 

18  10 

"t 

68  5 

9 

11  0 

6 

2  4 

<i 

17 

0 

U 

0 

77  11 

0 

005  l.j 


857     0     4 

Pro<'eed8  of  Advertisements  ill  .lounial £01  15    4 

I«M  Commission     .  0    5    3 

52  10    1 


,,  Subscriptions  from  other  Societies  ;— 

Society  of  Chemical  Industry 8    8    v 

Society  of  Public  Analysts      11  11    o 


V.>  19    0 


„  Balance,  Ix'Ing  Kxcess  of  Kxpendlturc  over  Income  cariicd  to  Balance 

Sheet    :!o:.    l 


£7008  15    & 


I   have  examined  the  above  Accounts   with  the   Books  and  Vuuclicrs  of  the  Society,  and 
and  the  InvcsttncntH. 

W.    B.   KKBN, 
18<*  March,  1906.  Chitiiernl  Areoimtanl. 


FOR  THE  YEAR  ENDKD  SlsT  DECEMBER,  1905. 


Expenditure. 

By  Expenses  on  account  of  Journal  and  Proceedings : — 

Salary  of  Editor 

Salary  of  .Sub- Kditor 

Salary  of  Assistant  Sub-Editor     

Salary  of  Indexer        

Editorial  Postages,  4c 

Abstractors'  I'ees        

Printing  (if  Journal     

Printing  of  Advertisements     

Printing  of  Wrappers        

Distribution  of  Journal    

Authors'  Copies 

Illustrations 

Insurance  of  Stock  at  Clay's 

Printing  of  Proceedings    

Distribution  of  Proceedings     


,,  Annual  Ref  ort  on  the  Progress  of  Clit-inistiy 

„  List  of  Fellows       

„  Printing  and  Distribution  of  Bye-Laws 

„  Collective  Index  :— 

Printing  Vol.  IV.,  Part  11       

Distribution 

Salaries 


Libi-ary  Expenses  :— 

Salary  of  Librarian     

Books  and  Periodicals       

Binding 

Indexing  for  International  Catalogue      

Balance  of  Dinner  Account        

Administrative  Expenses  : — 

Tea  Expenses       

Salary  of  Assistant  Secretary 

Salary  of  Office  Assistant 

Wages  (Commissionaire,  Housekeeper,  and  Cliarwoman) 

Pension,  Mrs.  Hall     

Coal  and  Lighting       

House  Expenses  and  Repairs 

Insurance      

Accountants'  Cliarges       

Accountants'  Comnii.ssiouon  Recovery  of  Income  Tax... 

Legal  Cliarges      

Miscellaneous  Printing      

Stationery      

Furniture       

Postages 

Miscellaneous  Expenses    


».  d. 


s,   d. 


300  0 

0 

200  0 

0 

51  5 

0 

80  0 

0 

23  4 

1 

431  13 

6 

2313  4 

11 

28  12 

0 

115  16 

C 

491  13 

•J 

113  9 

6 

22  It 

5 

10  13 

6 

207    7    6 
44    4  lU 


4182 


251  12     4 


445 

19 
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certify  them  to  be  in  accordance  therewith.       I  have  also  verified  the  Balance  at  the  Bankers 

Approved—  E.  Grakt  Hooper, 

Hy.  Fokstek  Morlev, 
H.  R.  Lk  Sleur. 
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FOREIGN  SECRETARY. 
SIR  WILLIAM  R.\MSAY,   K.C.B.,  LL.D.,  F.R.S. 

TREASURER. 

ALEXANDER  SCOTT,  M.A.,  D.Sc,  F.R.S. 

OTHER  MEMBERS  OF  COUNCIL. 
EDWARD  CHARLKS  CYRIL  BALV. 
AUGUSTUS  EDWARD  DIXON,  M.D. 
JAMES  JOHNSTON  DOBBIE,  M.A.,  D.Sc,  F.R.S. 
BERNARD  DYER,   D.Sc 
ALFRED  DANIEL  HALL,  M.A. 
ARTHUR  LAPWORTH,  D.Sc. 
JAMES  ERNEST  MARSH,   M.A. 
EDMUND  JAMES  MILLS,  D.Sc,  F.R.S. 
GERALD   TATTERSALL  MOODY,   D.Sc 
WILLIAM  JAMES  SELL,  M.A..  F.R.S. 
JOHN  MILLAR  THOMSON,  LL.D.,  F.R.S. 
JOHN  WADE,   D.Sc 

EDITOR  OF  THE  SOCIETY'S  JOURNAL. 

GILBERT  THOMAS  MORGAN,  D.Sc 

SUB-EDITOR  OF  THE  SOCIETY'S  JOURNAL. 

ALFRED  JOHN  GREEN  A  WAY. 

ASSISTANT    SUB-EDITOR. 

CECIL  HENRY  DESCH,  D.Sc,  Ph.D. 

ASSISTANT  SECRETARY. 

STANLEY  ERNEST  CARR. 

LIBRARIAN. 

FRANCIS  WILLIAM  CLIFFORD. 


COMMITTEES,  1905-6. 

Professor  R.  Meldola  (President),  Dr.  A.  Scott  (Treasurer),  Dr.  M.  0.  FoESTER 
and  Prof.  A.  W.  Crossley  (Hou.  Secretaries),  and  Sir  William  Ramsay  (Foreign 
Secretary),  are  ex  officio  members  of  each  Committee. 
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Thomson',  T.  E.  Thorpe,  William  A.  Tilden,  and  the  Officers. 
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PUBLICATION   COMMITTEE. 
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The  Ordinary  Scientific  Meetings  for  1905-6  will  be  held  on  the   following 
Thursdays  at  8.30  p.m.  : — 

November  2nd,  1905  March  Ist,   190G 

,,         16tli,      „  „     15th, 

December  7th,      ,,  April  Bth, 

,,         21st,      ,,  May  3rd, 

January  18th,  1906  ,,    17th, 

February  1st,       ,,  June  7th, 

„       15th,      ,,  ,,    2l8t, 

Annual  Oeneual  Meeting,  Friday,  March  30th,  1906,  at  5  p.m. 


Society's  Bankers: 
Messrs.  COUTTS  &  CO.,  440,  Strand,  W.C. 


'i'eUplume  Ao,  :    1368,  AIavkaiu. 


THE    CHEMICAL    SOCIETY. 

The  Chemical  Society  was  founded  on  February  23rd,  1841,  and  its 
first  General  Meeting  was  held  on  March  30th  of  that  year.  In  1848, 
a  Charter  of  Incorporation  was  granted  to  the  Society  by  the  Crown, 
under  the  conditions  of  which  it  consists  of  Fellows,  Honorary  and 
Foreign  Members,  and  Associates.*  The  Fellows  elect  out  of  their 
own  body  a  Council  consisting  of  a  President,  Vice-Presidents,  a 
Treasurer,  two  Secretaries,  a  Foreign  Secretary,  and  twelve  other 
Fellows,  by  whom  the  business  of  the  Society  is  conducted. 

The  object  of  the  Society,  as  laid  down  in  the  Charter,  is  the 
general  advancement  of  Chemical  Science,  by  the  discussion  and  pub- 
lication of  new  discoveries,  and  the  interchange  of  valuable  informa- 
tion respecting  them. 

A  Candidate  for  election  as  a  Fellow  of  the  Chemical  Society 
must  send  to  the  Secretaries  a  Certificate  subscribed  by  not  less  than 
five  Fellows  of  the  Society,  to  three  at  least  of  whom  he  must  be 
personally  known  .t  The  Certificate  will  be  read  at  three  Ordinary 
Meetings  of  the  Society,  and  the  Candidate  will  afterwards  be  balloted 
for.  When  elected,  he  will  receive  notice  of  the  same  from  the 
Secretaries. 

Each  Fellow  has  the  right  to  be  present  and  to  vote  at  all  Meet- 
ings of  the  Society,  and  to  propose  Candidates  for  admission  into  the 
Society,  and  is  entitled  to  one  copy  of  the  Annual  Publications  so 
long  as  his  Annual  Subscription  be  not  in  arrear.  He  is  also 
entitled  to  the  use  of  the  books  in  the  Society's  Library,  under  such 
restrictions  as  the  Council  may  deem  necessary.  He  has  the 
privilege  of  introducing  two  visitors  to  Ordinary  Meetings  of  the 
Society,  whose  names  are  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such  visitors. 

When  elected,  every  Candidate  previous  to  admission  is  required, 
within  three  months  from  the  date  of  his  election,  to  pay  an  admission 
fee  of  £4,  and  either  his  first  annual  subscription,  or  his  life  composi- 
tion fee  ;  otherwise  his  election  becomes  void.  The  annual  subscription 
to  be  paid  by  Fellows  is  £2.     The  subscriptions  of  Fellows  become  due 

*  No  elections  of  Associates  have  taken  place  for  many  years. 

t  In  the  case  of  Candidates  resident  abroad  unable  to  obtain  this  number  of 
signatures,  the  Council  have  power  to  accept  a  certificate  signed  from  personal 
knowledge  by  one  Fellow  of  the  Society,  and  to  recommend  its  presentation  for  ballot. 


on  the  first  day  of  January  of  every  year.  The  life  composition  fee  is 
£30,  excepting  that  Fellows  who  have  paid  ten  annual  subscriptions  pay 
as  life  composition  fee  £20  ;  Fellows  who  have  paid  fifteen  annual  sub- 
scriptions pay  £15  ;  Fellows  who  have  paid  twenty  annual  sub- 
scriptions pay  £12  ;  and  Fellows  who  have  paid  twenty-five  annual 
subscriptions  pay  £10. 

If,  however,  a  Candidate  be  elected  during  the  month  of  November  or 
December,  he  will  not  be  called  upon  to  pay  any  annual  subscription  for 
the  current  year,  and  will  not  be  entitled  to  receive  the  publications 
of  the  Society  for  that  year. 

Any  Fellow  who  at  the  period  of  the  Annual  General  Meeting  of 
the  Society  in  March  shall  owe  two  annual  subscriptions,  such  sub- 
scriptions having  been  duly  applied  foi',  and  no  reason  satisfactory  to 
the  President  and  Council  having  been  assigned  for  their  non-pay- 
ment, ceases  to  be  a  Fellow  of  the  Society,  and  his  name  will  be  re- 
moved from  the  Society's  List  accordingly  :  Provided,  nevertheless, 
that  on  a  solicitation  for  re-admission  being  addressed  to  the  Presi- 
dent and  Council  by  a  person  so  circumstanced,  the  case  of  such 
person  will  be  considered  by  the  Council,  who  may,  if  they  see  fit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his  paying  the 
arrears  of  his  subscription,  or  a  life  composition  fee. 

PUBLICATIONS  OF  THE  SOCIETY. 
The  following  is  a  list  of  the  Publications  of  the  Society  : 


Memoirs  and  Proceedings,  1841-1847  (3  Vols.)   ...     . 

tQuarterly  Journal,  1848-62  (14  Vols.) 

t Journal,  1862— present  date,  1862-1895      

do.  do.  

tProceedings,  1885 — present  date 

Annual  Reports  on  the  I'rogress  of  Chemistry,  Vol.  I 

1904  (bound  in  cloth)  

Collective  Index,  Vol.  I.      1841-1872 

•  do.         Vol.  II.    1878-1882 

•  do.         Vol.  III.  1883-1892 

•  do.         Vol.  IV.  1893-1902 

Jubilee  Volume,  1891        

Memorial  Lectures,  1893-1900        

Library  Catologne,  1888 

do.  1903 

Tables  of  Interiiatioual  Atomic  Weights  (as  recommended 

by  the  International  Atomic  Weights  Com.)... 
t  TlicHoclnty  cannot  supply  complete  H«ta  of  those. 
■  I'ostsjte  1«.  extra. 


Trice  per  Vol. 

Price  per  Vol. 

to  Fellows. 

to  Public. 

£    s.     d. 

£ 

X.       d. 

1     0     0 

1 

10     0 

1     0     0 

1 

10     0 

1   10     0 

1 

10     0 

2     0     0 

2 

0     0 

7     6 

7     6 

4     6 

4     6 

4     0 

4     0 

10     0 

15     0 

15     0 

1 

0     0 

1     0     0 

1 

10     0 

6     0 

6     0 

7     6 

7     6 

1     0 

1     0 

2     6 

2    6 

idod 

per  doz.  ;  12/- 

per  '. 

hundred, 

The  Journal,  which  is  issued  monthly,  contains  papers  communicated 
to  the  Society,  Memorial  Lectures  on  the  life  and  work  of  eminent 
Fellows  deceased,  together  with  abstracts  of  all  papers  relating 
to  chemistry  and  closely  connected  branches  of  science  published  in 
other  journals,  British  and  foreign. 

The  Proceedings  contains  a  short  report  of  the  business  at  each 
meeting,  and  abstracts  of  all  papers  presented  to  the  Society. 
It  is  usually  published  about  seven  days  after  the  meeting.  It 
serves  as  a  medium  of  publication,  not  only  for  the  abstracts  of  papers 
which  subsequently  appear  in  full  in  the  Journal,  but  also  for 
short  papers  and  preliminary  communications. 

The  Annual  Reports  on  the  Progress  of  Chemistry  give  an  epitome 
of  the  principal  definite  steps  made  in  the  advancement  of  Chemistry 
during  the  year. 

COMMUNICATION  OF  PAPERS. 

All  communications  for  the  Journal  and  for  the  Proceedings  of  the 
Society  should  be  addressed  to  "  The  Secretaries,  Chemical  Society, 
Burlington  House,  W." 

The  Council  have  decided  that  no  communication  shall  be 
included  in  the  list  of  titles  of  papers  to  be  brought  before  a  Meeting 
of  the  Society,  unless  it  is  in  the  hands  of  the  Secretaries  at  least 
three  days  before  the  date  of  the  Meeting.  No  announcement  of 
titles  can  be  made  in  the  Proceedings  until  the  communications  have 
been  received  by  the  Secretaries.  Papers  which,  on  the  report  of 
referees,  are  deemed  by  the  Council  unsuitable  for  publication  in 
the  Transactions,  are  deposited  in  the  Society's  Archives.  In  all 
cases,  an  abstract  of  the  paper,  not  exceeding  three  hundred  words  in 
length,  should  be  supplied  for  insertion  in  the  Proceedings. 

Communications    which    have    alr-eady    appeared    in   any    foreign 
journal  will  not  be  published   in  the  Society's  Transactions,  unless 
this  course  is  specially  recommended  by  the  Publication  Committee 
and  this  recommendation  approved  by  the  Council. 
RESEARCH  FUND. 

The  Research  Fund  of  the  Chemical  Society  has  been  established 
for  the  purpose  of  assisting  investigators  by  defraying  the  cost  of 
expensive  materials.  The  Committee  meets  twice  a  year  to  consider 
applications  for  grants,  and  forms  of  application,  duly  tilled  up,  must 
be  lodged  with  the  Secretaries  before  the  end  of  May  and  November 
in  each  year. 


NAMES  OF  HONORARY  AND  FOREIGN  MEMBERS. 


Date  of  E 
Jan.  20 

May  18 
May  18 

Feb.  1 
Mar.  1 

Feb.   2 

June  19 
May  18 

May  18 
Jan.  20 

Feb.  1 


June 

10, 

1892 

Feb. 

1, 

1883 

Jan. 

20, 

1898 

May 

3, 

1866 

June 

16, 

1892 

Feb.  2 


Jan. 

20, 

1898 

Feb. 

2, 

1888 

I'el), 

2, 

1888 

June 

16, 

1892 

May 

18, 

1901 

Koh. 

1, 

1888 

ection. 
1898 

187t) 
1904   j 

1883   I 
1860   ' 

I 
1888   j 

1862   i 
1904 

1904 
1898 


1883 


NUMBER   NOT   TO   EXCEED   FOKTY. 

Arrhenius,  Prof.  Dr.  Svant  August,  Bergsgaten  18,  Stockliolm 

Baeyer,  Geh.  Rath, Prof.  Dr.Adolph  von,  F.R.S.,Arcis-str.  1,  Munich 
Becquerel,  Prof.  Antoine  Henri,   6,   Rue  Dumont  d'Urrille,   XVI., 

Paris 
Beilstein,  Prof.  Dr.  Fedor,  W.O.,  8tli  line,  No.  17,  St  Petersburg 
Bertlielot,  Prof.  Marcelliu,  Membre  de  I'lnstitut,  F.  R.S.,  College  de 

France,  Paris 
Boisbaudran,  Lecoq  de,  Rue  de  Longchamp  113,  Passy,  Paris 

*Cannizzaro,  Prof.  Stauislao,  F.R.S.,  Reale  Universita,  Rome 
Clarke,  Prof.  Frank  Wi<,'glesworth,  United  States  Geological  Survey, 

Washington,  D.C.,  U.S.A. 
Curin,  Madame  JIarie,  La  Sorbonne,  Paris 
Curtius,  Geh.  Rath,  Prof.  Dr,  Tlieodor,  Uuiversitat,  Heidelberg 

Erlenmeyer,  Prof.  Dr.  Emil,  Aschaffcnburg,  Germany 

Fi.scher,  Geh.  Rath,  Prof.  Dr.  Emil,  F.R.S.,  Dorotheenstr.  10,  Berlin 

Fittig,  Prof.  Dr.  Rudolph,  Uuiversitat,  Strassburg 

Franchimont,  Prof.  Dr.  Antoine  Paul  Nicolas,  Rapenburg  104,  Leyden 

Gibbs,  Prof.  Wolcott,  M.D.,  Newport,  Rhode  Island,  U.S.A. 
Graebe,  Prof.  Dr.  Carl,  Universite,  Geneva 

Hoff,  Prof.  Dr.  Jacobus  Henricus  van't,  F.R.S.,  Lietzenburgerstrasso 
54,- Berlin,  If),  W, 

Korner,  Prof.  Wilholm,  R.  Scuola  superiore  d'agriooUura,  Milan 

Ladcnburg,  Gcli.    Rog.-Rath,    Prof.   Dr.    Albert,    Kaiser  Wilhehn- 

strasse  43,  Breslau 
Landolt,  Prof.  Dr.  Hans,  Albrochtstrasse  14,  Hcrlin,  N.W. 
Lieben,  Prof.  Dr.  Adol])]i,  Wasagasso  9,  Vienna 
Liebennann,    Geli.    Rath,    Prof.  Dr,  Carl,  Matthaikirchstrassc  29, 

Berlin,  \V. 

tMondcleeir,  Prof.  Dr.  Dmitri  Ivanovilsch,  F.R,S.,  19,  Zabalkansky, 
St.  Petersburg 

•  Knrndny  IjC'oHircr,  1N"2. 
f  Kiiniiliiv  Ijrr.tiircr,  JsSlt. 


Date  of  Election. 
Jan.    20,  1898 

Jan.    20,  1898 
May   18,  1904 


Jan.    20,  1898 

Jan.    20.  1898 

June  16,  1892 
June  16,  1892 
Jan.    20,  1898 

May  18,  1876 
Jan.    20,  1898 

Jan.    20,  1898 


Mcnschutkin,     Prof.     Dr.   Nicolai,    Sosnovka,    Polytechnikum,    St. 

Petersburg 
Moissan,  Prof.  Henri,  Rue  Vauquelin  7,  Paris 
Morley,  Prof.  Edward  Williams,  Adelbert  College,  Cleveland,  Ohio, 

U.S.A. 

Ostwald,  Prof.  Dr.  Willielm,  Linnestrasse  2/3,  Leipzig 

Rcmsen,  Prof.  Ira,  Johns  Hopkins  University,  Baltimore,  U.S.A. 

Schiff,  Prof.  Dr.  Hugo,  Via  Gino  Capponi  3,  Florence 
Schloesing,  Prof.  Dr,  Theophile,  Institut  Agronomique,  Paris 
Spring,  Prof.  Walthere,  Rue  Beckmann  32,  Liege 

Thomsen,  Prof.  Dr.  Julius,  F.R.S.,  Lindevei  13,  Copenhagen 
Troost,  Prof.  Lonis  Joseph,  Rue  Bonaparte  84,  Paris 

Waals,  Prof.  Dr.  Johannes  Diderik  van  der,  T.C.,  Hooftstraat  117, 
Amsterdam 

*  Faraday  Lecturer,  11)04. 


FARADAY  LECTURERS. 

1869.  Jean  Haptiste  Andre  Dumas. 

1872.  Stanislao  Cannizzaro. 

1875.  August  Wilhelm  von  Hofmann, 

1879.  Charles  Adolphe  Wurtz. 

1881.  Hermann  Ludwig  Ferdinand  von  Helraholtz. 

1889.  Dmitri  Ivauovitsch  MendeleeflT. 

1895.  Lord  Rayleigh. 

1904.  Wilhelm  Ostwald. 


LONGSTAFF  MEDALLISTS. 

1881.  Thomas  Edward  Thorjte. 

1884.  Cornelius  O'SuUivan. 

1888.  William  Henry  Perkin. 

1891.  Francis  Robert  Japp. 

1894.  Horace  Tabberer  Brown. 

1897.  William  Ramsay. 

1900.  William  Henry  Perkin,  junr. 

1903.  William  Jackson  Pope. 


Any  inaccuracies  in  this  list  should  be  rejxn'ted  to  The  Secretaries, 
Chemical  Society,  Burlington  House,   W. 


NAMES  OF  FELLOWS. 


II  Denotes  Life  Members. 

Trans.  Denotes  Members  who  have  contributed  Papers  published  In  the  Society's  Transactions. 
Proc.         ,,  ,,  ,,  ,,  ,,  ,,  ,,  ,,  Proceedings. 

C.  „  ,,  ,,  served  on  Council  of  the  Society  ;  V. P.  as  Vice-President; 

S.  as  Secretary  ;    T.   as  Treasurer ;  P.8.   as   Foreign  Secretary  ;  P.  as  President. 


Date  of 
Election. 

1904  Trans. 


1871 

1883 
1890 

1904 

1875 

1892 
1888 
1877 

1901 

1892 

1896 

1881 

1885 

1885 

1901 

1879 


Trans. 


Trans. 


Trans. 


C.  1882-4 


Trans. 
Trans. 


Abell,  Robert  Duncombe,  D.Sc.  (Wales),  Ph.D.  (Leipzig),  F.I.C., 

University    College    of   South    "Wales    and    Monmouthshire, 

Cardiff 
Abuey,  Sir  William  de  Wiveleslie,  K.C.B.,  Hon.  D.C.L.  (Dun.), 

Hon.  D.Sc.  (Vict.),  Sc.D.  (Dub.),  F.R.S.,  F.R.A.S.,  F.R.G.S., 

F. I.e.,  Rathmore  Lodge,  Bolton-gardens-south,  S.W. 
Abraham,  Alfred  Clay,  F. I.C.,  87,  Bold-street,  Liverpool 
IIAbrines,    Gustavus    Anthony,    Sanitary    Commissioner's   Office, 

Gibraltar 
Ackroyd,    John    Prest,    B.Sc.    (Lond.),    116,    Richmond-street, 

Accrington,  Lanes. 
Acworth,  Joseph  John,  PLD.    (Erlangen),  F.LC,  Thornbank, 

Shootup-hill,  Brondesbury,  N.W. 
Adams,  Arthur,  F.LC, Kelvin  House,  Edgbaston-road,  Smethwick 
Adams,  Charles  M.,  Albany-buildings,  Lord-street,  Southport 
IIAdams,  Matthew  Algernon,  F.R.C.S.  (Eng.),  F.LC,  The  Kulm, 

Bearsted,  near  Maidstone 
Adams,  Ormsby   Gore,  School  of  Mines,  Thames,  Auckland,  New 

Zealand 
Adcock,  Samuel  Robert,  The  St.  Helens  Smelting   Co.,   Atlas- 
court,  St.  Helen's,  Lanes. 
Addie,   Robert,   Messrs.    Kennedy   and   Addie,    Norfolk   House, 

Laurence  Pountnev  Hill,  E.C 
Adoney,    Walter    Ernest,    D.Sc.    (R.U.L),    A.R.CS.L,    F.LC, 

Royal  University  of  Ireland,  Earlsfort- terrace,  Dublin 
Adie,  Richard  Haliburton,  B.Sc.  (Lond.),  M.A.  (Cantab),  136, 

Huntingdon-road,  Cambridge 
Adriance,  John  Sabine,    Ph.D.,    105,    East   Thirty-ninth-street, 

New  York,  U.S.A. 
Aitken,  Andrew  Charles,  c/o  The  Burma  Oil  Co.,  Ltd.,  Rangoon, 

Burma 
Albright,  George  Stacey,  Bromesberrow-place,  Ledbury 
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Date  of 
Election. 

1893  1 


1885 
1892 
1902 

1903 


1888 

P.oc 

1886 

189-< 

1894 

1901 

1870 

1905 

1894 

1899 

1899 

1902 

1905 

1885 

I'rof. 

1890  1 

1895 
1900 
1901  TranH. 


1892 

1905 
1888 
1882 


1870 


The  Nest," 
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Albuquerque,  John  Pedrozo  d',  Prof.,  M.A.    (Cantab.),  F.I.C, 
Government  Laboratory,  Barbados,  West  Indies 

Alcock,  Frank  Harris,  F.J.C.,  9,  Broad-street  Corner,  Birmingham 

Alcock,  John  W.,  Central  Brewery,  45,  Mott-strect,  Birmingham 

Alder,     John     Frederick,     28,     Claverly-grove,     Church     End, 
Fiuchley,  N. 

Alderton,   Gilbert  John,   B.Sc.   (Lond.),  A.I.C., 
Eglington-road,  Plnmstead,  Kent 

Alexander,  John,  M.A.  (Glas.),  Midfield,  Perth 

Allan,  James  Henry,  45,  Walton-vale,  Liverpool 

Allan,  John,   55,  Northern-grove,   West  Didsbury,    near   Man- 
chester 

Allen,  Frederick  John,  Phoenix  Chemical  Works,  Upper  North- 
street,  Poplar,  E. 

Allen,    Frederick   Thomas,  B.Sc.    (Dun.),   32,   Currock  Terrace, 
Carlisle 

Allen,   John,    Phcenix   Chemical    Works,    Upper    North-street, 
Poplar,  E. 

Allen,  William  Harold  Richard,  c/o  Straits  Trading  Co.,  Butter- 
worth,  Penang,  Straits  Settlements 

Allibon,  George  H.,  19,  Short-strand,  Belfast 

Allworthy,    James    Herbert,     Sir    Roger    Manwood's     School, 

Sandwich,  Kent 
II Allworthy,   Samuel  William,   M.A.,  M.D.,  B.Ch.  (Dub.),  The 
Manor  House,  Antrim-road,  Belfast 

Alton,  William  Lester  St.  John,  A.LC,  "Dungarvan,"  Putney 
Heath,  S.W. 

Amos,  Arthur,  B.A.   (Cantab.),  Spring-grove,  Wye,  Kent 
llAmphlett,    Edward  Greenhill,    M.A.    (Oxon.),  3,    Union-place, 
Worthing 

Anderson,     Frederic     Alfred,     B.Sc.     (Lond.),     F.LC,      31a, 
Clanricarde-gardens,  W. 

Anderson,  Herbert,  Royal  Latin  School,  Buckingham 

Anderson,  James  William,  The  Paddock,  Hailing,  near  Rochester 

Anderson.  William  Carrick,   M.A.,   D.Sc.    (Glas.),  8,    Windsor 
Quadrant,  Kelvinside,  Glasgow 

Anderson,  William  Smellio,  Christmas  Island,  c/o  Messrs.  Bous- 
tead  k,  Co.,  Singapore,  Straits  Settlements 

Andrews,  Albert  Edward,  37,  Oakhnr-st-grovc,  EastDuUvich,  S.E. 

Andrews,  Edward  Arthur,  St.  Mary's  Hospital,  Paddington,  W. 

Andrews,    Launcelot  W.,    Ph.D.,  The    University,   Iowa  City, 
Iowa,  U.S.A. 

Andrews,  Thomas,  F.R.S.,  M.I.C.E.,  Ravencrag,  Wortley,  near 
Sheffield 
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Date  of 
Election 

1905 
1877 

1898 

1879 
1903 

1890 
1904 
1884 
1875 
1900 

1903 

1900 

1870 
1905 

1894 
1908 
1902 
1900 
1905 
1897 
1901 
1900 

1901 
1903 
1899 

1903 

1872 
1862 
1904 


Traus. 
Trans. 

Trans. 

Proc. 
Trans. 

Trans. 


Trans. 


Trans. 


Trans. 
Trans. 
Traus. 


C.  1874-8 


Angel,  Andrea,  M.A.  (Oxon.),  41,  Wellington -square,  Oxford 
Angell,  John,  F.I.C.,6,  Beacon's-field,  Derby-road,  Withington, 

Manchester 
Annable,  Henry  William  Coupe-,  Tungsten  and  Rare  Metals  Co., 

Ltd.,  Queeu's-road,  Battersea,  S.W. 
Appleby,  Herbert,  2,  John  Dalton-street,  Manchester 
Appleyard,  George  Henry,  F.I.C.,  Wilmington  Oil  Mills,  151, 

Cleveland-street,  Hull 
Appleyard,  James  Robert,  Royal  Technical  Institute,  Salford 
II  Appleyard,  Percy,  Albany,  Western  Australia 
Archbutt,  Leonard,  F.LC,  The  Yews,  Madeley-street,  Derby 
Arraistead,  William,  M.B.,  CM.  (Edin.),  Stapleford,  Cambridge 
Armitage,    Francis    Paul,    Colet    House,    Talgarth-road,    West 

Kensington,  W. 
IjArmstroug,   Edward  Frankland,  Ph.D.  (Berlin),  D.Sc.  (Lond.), 

55,   Granville-park,  Lewisham,  S.E. 
Armstrong,  Frederick  William,  6,  St.  Thomas 's-terrace.  Wells, 

Somerset 
II Armstrong,  Henry  Edward,  Prof.,   LL.D.  (St.  Andrews),  Ph.D. 

(Lips.),     F.R.S.,    65,    Granville-park,  Lewisham,    S.  E.,   and 

Central  Technical  College,  Exhibition-road,  S.W. 
Arnaud,  Francis  William  Frederick,   F.I.C.,   17,  Maddox-street, 

W. 
Ashdown,  Charles  Henry,  F.R.G.S.,  Monastery- close,  St.  Albans 
Ashdown,  Herbert  Henry,  3,  Genesta-road,  Plumstead,  Kent 
Ashe,  James  Samuel,  77,  Moyne-road,  Rathmines,  Dublin 
Asliton,  James,  Hacken  Sewage  Works,  Moses  Gate,  Bolton 
Ash  well,  James  Henry,  117,  Waterloo-crescent,  Nottingham 
Ashworth,  John  B.,  Bridge  Cottage,  Broad-green,  Liverpool 
Aspinall,  Thomas,  42,  Gilnow-road,  Bolton 
Aston,  Bernard  Cracroft,  N. Z.  Agricultural  Dept.,  Wellington, 

New  Zealand 
Aston,  William  George,  12,  Douglas-road,  Goodmayes,  Ilford,  E. 
Atkinson,  Edwin  Baylea,  Furze  Glen,  Lambert-road,  Grimsby 
Atkinson,    George   Dekeyne,    c/o   Messrs,    Alton   &   Co.,    Ltd. 

Wardwick  Brewery,  Derby 
Atkinson,     Harford     Montgomery,      B.Sc.      (Wales),      Ph.D. 

(Gottingen),  7,  College-gardens,  Belfast 
II Atkinson,  Robert  William,   B.Sc.  (Lond.),  F.LC,  44,  Stuart- 

street,  Cardiff 
IIAttfield,  John,  Prof.,  M.A.,  Ph.D.  (Tiibingen),  F.R.S.,  F.I.C, 

Ashlands,  Watford,  Herts, 
Attwell,    Herbert    Moore,    A.R.CS.,    Beckhythe,    Overslraud, 
Cromer 
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Date  of 

Election. 

1872  Trans. 


1903 
1895 

1886 


1877 

1892 
1896 

1891 


1904 

1904 

1875 

1895 
1903 

1893 
1898 

1900 

1884 

1891 
1901 
1889' 

i 

1888 
18M 
1902 

1900 


Trans. 


Trans. 


Trans. 


{•ELLOWS    of  THU   CItEiMICAL    SOCIETY. 

IIAttwood,  George,  F.G.S.,  M.I.C.E.,  Durmast  Lodge,  Ring- 
wood,  Hants,  and  Mansion  House  Chambers,  13,  Sise-lane, 
Queen  Victoria-street,  E.  C. 

Aubrey,  Henry  James,  The  Cross,  Worcester 
IIAuden,  Harold  Allden,  Central  Laboratorj',  United  Alkali  Co. , 
"Widnes,  Lanes. 

Audley,  James  Alo3'sius,  B.Sc.  (Lond.),  A.R.C.S.,  F.LC,  c/o 
Messrs.  G.  Howson  and  Sons,  Eastwood  Sanitary  Works, 
Hanley,  Staffs. 

Austen,  Peter  Townsend,  Ph.D.,  204,  West  86th-street,  New 
York,  U.S.A. 

Avery,  David,  Working  Men's  College,  Melbourne,  Australia 

Aykroyd,  Henry  Edward,  Ashdown,  Appcrley  Bridge,  near 
Bradford 

Aylan,  John  Chai-les,  Manager  Royal  Laboratory,  Royal  Arsenal, 
Woolwich,  S.E. 


IIBadcock,   William  Cornish,    M.A.    (Cantab.),    The    Grammar 

School,  Crediton,  Devon 
Baguley,    Allan,    B.Sc.    (Wales),    F.LC,    University  College  of 

North  Wales,  IJangor 
II Bailey,  George  Herbert,  Ph.D..  D.Sc.  (Lond.),  The  Univeraity, 

Manchester,  and  Marple  Cottage,  Marple,  Cheshire 
Bailey,  George  Percy,  M.A.  (Dub.),  Victoria  Institute,  Worcester 
Bailey,    Harold    James,    Maritime    Coke    Works,    Pontypridd, 

S.  Wales 
Bailey,  Henry,  18,  Lavender-sweep,  S.W. 
Bailey,    William    Martin,    M.A.    (Dub.),     Penrhyn,    Ty'rfran, 

Llanelly 
Bain,    Alexander   William,    B.A.,     B.Sc.    (Lend.),    A.LC,    2, 

Muswell  Rise,  Muswdl  Hill,  N. 
II Bain,    Daniel,    United    Alkali    Co.,    Ltd.,    AUhusen's    Works, 

Gatcshead-on-Tyiie 
Bairstow,  John,  Burley,  Queen's-park,  Chester 
Baker,  Arthur,  90,  Hlackbun-road,  Darwen,  Lanes. 
H Baker,  Charles  Frederic,  B.Sc.  (Lend.),  Ph.D.,  Technical  College, 

Sunderland 
IBaker,  Charles  John,  The  Schools,  Shrewsbury 
Baker,  Clement  Harrison,  70,  lih'nhcim-road,  Moseley 
BaktT,   Frederick   (luy   Stirling,  Marryatt's  J^odgo,  Snaresbrook, 

Essex 
Baker,  Frederick  Nolau,  Lieut.,  Uipley  Lodge,  Bolvodere,  Kent 
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Date  of 
Election. 

1881 


1884 

1893 

1901 

1873 
1902 

1897 

1897 
1901 
1892 
1896 
1891 

1886 
1890 

1896 
1888 
1871 
1904 

1880 
1903 


1903 
1896 

1870 
1894 

1897 

1897 
1891 

1905 


Trans. 
Trans. 
Trans . 


0. 1899-03 


Trans. 


Trans. 


Trans. 


Proc. 


Trans. 


Traus. 


C.  1905- 


Baker,  Harry,  F.I.C.,  Epworth  House,  Moughland-lane,  Runcorn, 

Cheshire 
II  Baker,  Herbert  Brereton,  M.A.  (Oxon.),  F.R.S.,  Christ  Church, 
Oxford 

Baker,  Julian  Levett,  F.I.C.,  Stainesbury  Holt,   Kingston-road, 
Staines 

Baker,  Thomas  Thome,  16,  Rutland  Park  Mansions,  Willesden 
Green,  N.W. 

Baldock,  Jolin  Henry,  Overdale,  St.  Leonard's-road,  Croydon 

Ball,  James  Handby,  M  Sc.  (L'pool),  A.I.C. ,  Rathbaue  Cottage, 
Limerick,  Ireland 

Ball,   John,    Ph.D.    (Ziirich),    F.G.S,,    A.M.I.C.E.,    Geological 
Survey  Office,  Public  Works  Department,  Cairo,  Egypt 

Ball,  William,  Carnfield,  Westcote's  Drive,  Leicester 

Ball,  Walter  Craven,  B.A.  (Oxon.),  Guy's  Hospital,  S.E. 
IIBallantyne,  Horatio,  F.LC,  75,  Chancery-lane,  W.C. 

Ballingall,  William,  Ardarrock,  Dundee 

Baly,  Edward  Charles  Cyril,  F.LC,  University  College,  Gower- 
street,  W.C. 

Bamber,  Henry  Kelway  George,  Ingress  House,  Greenhithe,  Kent 

Bamber,  Montague  Kelway,  F. I.C,  The  Laboratory,  Hyde-park- 
comer,  Colombo,  Ceylon 

Banerjee,  Gopal  Chandra,  Kaiser  Soap  Co.,  Cawnpore,  India 

Banner,  Samuel,  Sherwood,  Sefton-park,  Liverpool 
II  Bannister,  Richard,  F.  I.  C. ,  59,  Tregunter-road,  S.  Kensington,  S.  W. 

Barbour,  William,  M.A.,  B.Sc.  (St.  Andrew's),  Technical  School, 
Peterborough 

Barclay,  Arthur  Edward,  95,  Farringdon-street,  E.C. 
IIBarger,  George,  M.A.   (Cantab.),  D.Sc.  (Loud.),  The  Wellcome 
Physiological    Research    Laboratories,  Brockwell  Hall,  Heme 
Hill,  S.E. 

Barker,  Thomas  Vipond,  Exeter  College,  Oxford 

Barker,  William  Henry,  B.Sc.  (Lond.),  Addiscombe,  Empress- 
avenue,  Wanstead  Park,  Essex 

Barklie,  Robert,  Faunmore,  Strandtown,  Belfast 

Barlet,  Stephane,  B.Sc.  (Univ.  Gall.),  47,  Bassett-road,  N.  Ken- 
sington, W. 

Barlow,   Herbert  William  Leyland,  M.A.,  M.D.  (Oxon.),  Holly 
Bank,  Croftsbank-road,  Urmston,  Manchester 

Barlow,  William,  The  Red  House,  Stanmore,  Middlesex 

Barnes,    Edward    Arthur,    194,    Hammersmith-road,    W.,    and 
Dynamite  Works,  Modderfontein,  near  Zuurfontein,  S.  Africa 

Barnes,  James  Hector,  B.Sc.   (Birm.),  A.I.C,  County  Chemical 
Laboratory,  Shirehall,  Worcester 
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Dam  of 
£lection. 

1875 


1888 
1895 

1891 
1869 

1901 
1872 
1883 
1898 


1864 

1891 
1893 

1896 

1905 
1896 

1892 
1874 
1904 
1874 
1879 
1897 
1891 
1861 

1904 


1867 
1905 
1904 

1899 

1903 


Trans. 


Trans. 


I C.  1870-1 
\  3,  90-S  j 
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II  Barnes,   Richard    Leburn,    Phoenix   Chemical    Works,    Hackne; 

Wick,  N.E. 
IIBarraclough,  William  Herbert,  F.  I.C.,  Mortomley,  near  Sheffiel 
Barralet,    Edgar    S.,    6,    Wellington-mansions,  Queen's    Clul 

gardens,  W. 
Barratt,  J.  Treeby,  Bronheulog,  Mostyn,  North  Wales 
Barret,  Edward  Louis,  B.Sc.  (Lond.),  F.I.C.,  12,  Avenue  de  1 

Grande  Armee,  Paris 
Barrie,  Thomas  Stewart,  157,  St.  Vincent-street,  Gla.<!go-w 
ilBarton,  Robert,  Royal  Mint,  Melbourne,  Australia 
Basker,  John  Anthony,  Fore-street,  Bridgwater 
Baskerville,  Charles,  B.Sc.   (Va.),  Ph.D.  (N.  Carolina),  Colleg 
of  the  City  of  New  York,  New  York,  U.S.A. 

IIBassett,  Henry,  F.I.C.,  26,  Belitha-villas,  Barnsbury,  N. 

Bate,  William,  National  Explosives  Co.,  Hayle,  Cornwall 
Bateman,    John,    c/o   Messrs.    J.  0.   and   J.  Field,  Tlie   Marsl 

Lambeth,  S.E. 
Bathurst,    Charles,    jun.,    B.  .\.     (Oxon.),    3,     Stone-buildings 

liincolu's  Inn,  W.C. 
II  Baxter,  John  George,  Court  Sole,  Cliffe,  near  Rochester 
Bay,   Lauritz  Hansen,   B.Sc.   (Lond.),   Deacon'a   School,    Petei 

borough 
Bayliss,  Charles,  "Mino,"  Castle  Bromwich,  near  Birmingham 
Bayly,  F.  W.,  The  Royal  Mint,  Sydney,  N.S.W. 
Bayly,  Harold  Goodenough,  F.  LC,  Moatside,  Bedford 
llBayne,  James,  F.LC,  31,  Vaughan  Terrace,  Harrow 
llBayne,  William  Thirlwall,  LL.D.,  Brockhill,  Broad  Clyst,  Exet« 
Beadle,  Alec  Alfred,  Greenheys,  Granville-road,  High  Barnet 
Beadle,  Clayton,  Melrose,  Hatherlcy-crescent,  Sidcup 
lIBeadnell,    Charles   Edward,    Major,    R.A.,    Llandinam,    Moni 

gomeryshire,  R.S.O. 
Beadnell,   Charles  Marsh,   M.R.C.S.  (Eng.),  L.R.C.P.  (Lend. 

Fleet    Surgeon,    H.M.S.    New  Zealand,    Atlantic    Squadroi 

Gibraltar 
Beale,    William    Phipson,    K.C. ,    10,    New-court,   Carey-stree1 

Lincoln's  Inn,  W.C.  ;  and  25,  Siieflield-torrace,  Kensington,  W 
Bealey,    Edward   Williams,    15. A.    (Cantab.),    55,    Bclsize-park 

gardens,  llampstead,  N.  W. 
Beam,  William,  M.A.,  M.D.  (Penn. ),  F.I.C.,  Chemical  Laborfl 

tory,  Ourdou  College,  Khartoum,  Soudan 
Bean,  Percy,  17,  Dickiii-son-street,  Manchester 
Bcanes,  Alfred    Kdwanl,    Falcon    Works,   Wallis-road,   lliickno; 

Wick,  N.K. 
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Date  of 
Klection. 

1864 
1890 


1887 


1901 
1890 
1874 

1901 
1879 


1901 
1905 

1900 

1872 
1891 

1888 

1891 

18 

18 

1899 

1865 

1889 
1904 
1905 
1879 
1874 

1902 
1881 

1904 
19O0  ' 


Trans. 
Trans. 


Trans. 


Trans. 


C.  1895-9 


Trans. 


Trans. 


Trans. 


I  Beanes,  Edward,  Moatlands,  Paddock  Wood,  Kent 
Beardmore,  George  Ru.ssell,  D.P.H.  (Cantab.),  L.R.C.P.  (Lend.), 
M.R.C.S.     (Eng.),    L.S.A.,    Warwick     House,    Upper  street, 
Islington,  N. 
Beasley,  William  Charles  Trevor,  M.A.  (Cantab.),  10,  Stockleigh- 

road,  St.  Leonards-on-Sea 
Beaven,  Edwin  Sloper,  5,  Boreliam-terrace,  Warminster 
Beck,  Charles  Ridgeway,  F.I.C.,  33,  Werter-road,  Putney,  S.W. 
[Beckett,  George  Henry,  F.I.C.,  Glendye  Cottage,  Stevenston, 

Ayrshire 
Bedford,  Frederick,  B.Sc.(Lond.),  9,  Market-place,  Sleaford,  Lines. 
Bedson,  Peter  Phillips,  Prof.,  M.A.,  D.Sc.  (Dun.),  D.Sc.  (Lond.), 
B.Sc.  (Vict.),  F.I.C.,  Armstrong  College  of  Science,  Newcastle- 
on-Tyne 
Bedwell,  John  Cardew,  B.Sc,  65,  High-street,  Colchester 
Bees,  William  James,  B.Sc.  (Loud.),  43,  Ash-grove,  Hyde-park, 

Leeds 
Beesley,     Frederick    Arnold,     B.Sc.    (Lond.),    11,     Park-place, 

Greenwich,  S.E. 
Beilby,  George  Thomas,  F.LC,  11,  University-gardens,  Glasgow 
Belbin,  Tom  St.  John,  Capt.,  Nortonthorpe  Hall,  near  H udders- 
field 
Belcher,  John  Hope,  B.A.,   B.Sc.  (Lond.),  Municipal  Technical 
Institute,  Coventry 
II  Bell,  Albert  Edward,  F.I.C,  Westminster  College  of  Chemistry, 

Trinity-square,  Borough,  S.E. 
Bell,  Chichester  Alexander,  B.A.,  M.B.  (Dublin),  F.LC,  Brook- 

lands,  Dawlish,  S.  Devon 
Bell,  Edward  Wightman,  High  Bridge,  Spalding 
Bell,  Hugh  Poynter,  B.A.  (Cantab.).  3,  Mincing-lane,  E.C. 
IIBell,  J.  Carter,  A.R.S.M.,  F.LC,  The  Clitf,  Higher Broughton, 

Manchester 
I  Bell,  Percy  Carter,  Milbnm,  New  Jersey,  U.S.A. 
Bellars,  Albert  Ernest,  B.  A.  (Cantab. ),  Magdalene  College,  C<imbridge 
Bel  ton,  Francis  George,  16,  Clarkson -street,  Sheffield 
Bemrose,  Joseph,  F.I.C,  56,  St.  Famille-street,  Montreal,  Canada 
IBendix,  David,   F.I.C,  Sutherland   Lodge,  371,   Romford-road, 

Forest  Gate,  E. 
Benham,  Keith  Beuham,  A.I.C.,  Dean's  Hill,  Stafford 
II Benjamin,  Marcus,  M.A.,  Ph.D.,  U.S.  National  Museum,  Wash- 
ington, D.C,  U.S.A. 
Benn,  R.  H.  Durward,  West  Mount,  Montreal,  Canada 
Bennett,    Alexander    Hutcheon,    c/o  Messrs.    Ogston    k    Moore, 
Messina,  Sicily 
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Bennett,  Charles  Tliomas,  57,  Larkhall-rise,  Clapham,  S.W. 

Bennett,  Colin  Noel,  39,  Elgin-mansions,  Elgin-avenue,  Maida 
Vale,  W, 

Bennett,  George  Lowe,  Rev.,  M.A.  (Oxon.),  13,  St.  Domingo-vale, 
Everton,  Liveri^ool 

Bennett,  Joseph,  Windsor  Printing   Co.,  North  Adams,  Mass., 
U.S.A. 

Benson,  Alick  Cole,  29,  Caroline-street,  Eaton-square,  S.W. 

Bensusan,    Arthur    John,    9,    Carlton-mansions,    Holland-park- 
gardens,   W. 

Bentley,  Walter  Henry,  B.A.  (Oxon.),  18,  Oaten-hill,  Canterbury 

Bentley,    William   Henry,    B.Sc.  (Vict.),    6,    Woodbine-terrace, 
Irlam,  near  Manchester 

Bentz,  Ernest,  107,  Shaw-lane,  Dinting,  near  Manchester 

Bergtheil,    Cyril,    Mosheri    Factory,    Mozufferpore    Post    Office, 
Tirhoot,  India 

Beringer,    Heiurich    Rowland,    11,    Dolcoathe-road,    Camborne, 

Cornwall 
IIBeringer,  John  Jacob,  A.R.S.M.,  F.I.C.,  Basset-road,  Camborne, 
Cornwall 

Berkeley,  The  Earl  of,  Foxcombe,  Boar's  Hill,  Oxford 
II  Berncastle,  Richard,  22,  Aldridge-road-villas,  Bayswater,  W. 

Berridge,  Douglas  Jesse  Penfold,  M.A.  (Oxon.),  The  Laboratory, 

Malvern  College 
llBerry,  Edward  Elhanan,  F.LC,  44,  London  Wall,  E.C. 

Berry,  Reginald  Arthur,  F.  I.C.,  The  West  of  Scotland  Agricul- 
tural College,  6,  Blythswood-square,  Glasgow 

Berry,  Thomas  William,  Education  Office,  Deansgate,  Manchester 

Berry,  William,  7,  Hampton-park,  Redland,  Bristol 

IJBevan,  Edward  Jolm,  F.LC,  4,  New-court,  Lincoln's  Inn,  W.C. 

Bevan,   John    William,    F.LC,    Risedalo,   St.    James-crescent, 

Swansea 
Beveridge,    Wilfred    William    Ogilvy,    ^Major,    c/o    Sir  C.   R. 

McGregor,  Bart,  and  Co.,  25,  Charles-street,  S.W. 
Bhaduri,   Jyoti    Bhushan,    M.A,,    Krislinaghur,    Di»t.    Nadia, 

Bengal,  India 
Bhaduri,  K.,  Prof.,  M.A.  (Calcutta),  Canning  Collogo,  Lucknow, 

India 
Bibby,  Charles  Drake,  69,  Queen'a-road,  Twickenham,  Middlesex 
Bibl)y,  Robert  Gordon,  Now  Collogo,  Oxford 
IIBickerdiko,  William  Edwanl,  F.LC,   Brycrs  Croft,   Wilpshire, 

near  Blackburn 
IIBit^kfurd,  Harding,  46,  Currie-atroot,  Adelaide,  South  Australia 
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Biggart,    John     William,    F.I.C.,     Chemical     Laboratory,    29, 

Cathcart-street,  Greenock 
Biggs,  C.  H.  W.,  140,  Salisbury-court,  Fleet-street,  E.G. 
Bingley,  John,  Northampton 
Biuks,     Frederick     Nisbet,     42,     Shortridge-terrace,     Jesmond, 

Newcastle-on-Tyne 
Bird,  William  Rowland,  Chem.  Lab.,  G.W.R.  Works,  Swindon 
Birkett,  Walter,  23,  Carline-road,  Lincoln 
IBlack,  Andrew  H.,  F.R.G.S.,  St.  John'.s,  Wakefield 
Black,  John  Wyclif,  20,  Mardale-crescent,  Edinburgh 
Black,  Walter  Geoffrey,  A.LC,  The  Limes,  New-street,  Braintree, 

Essex 
Blackburn,   Thomas,  Aruba   Phosphaat   Maatschappy,  Cura§oa, 

West  Indies 
Blackman,     Walter     Lionel,      Mostyu,      Thornlaw-road,     West 

Norwood,  S.W. 
Blackshaw,  George  Neville,  B.Sc.  (Wales),  Government  School  of 

Agriculture,  Elsenburg,  Mulder's  Vlei,  Cape  Colony,  S.  Africa 
Blackshaw,  John  Frank,  The  Midland  Dairy  Institute,  Kingston 

Fields,  Derby 
Blair,  Herbert,  Harton  Lodge,  Harton,  Soutli  Shii-lds 
Blake,  George  Stanford,  8,  The  Vineyard,  Richmond,  Surrey 
Blake,  Robert  Frederick,  F.I.C.,  Chemical  Department,  Queen's 

College,  Belfast 
Blake,  William  Henry,  12,  Lombard-street,  Newcastle-on-Tyne 
IBlaushard,    Charles  Thomas,   M.A.   (Oxou.),   3,  Seymour-villas 

Totnes 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrington 
Blenkinsop,   Richard,    Garden    Wharf,    Chunh-road,   Battersea, 

S.W. 
Blenkinsop,  W.  E.  B.,  c/o  Messrs.  May  and  Baker,  Ltd.,  Garden 

Wharf,  Church-road,  Battersea,  S.W. 
Bliss,    Henry    James     Wheeler,    M.A.    (Oxon.)     10    Cornwall- 
gardens,  S.W. 
Blofeld,  Stuart,  Rev.,  B.A.,   B.Sc.  (Lond.),  St.  John's  College 

Battersea,  S.W. 
I  Blood,  Maurice,  M.A.  (Oxon.),  16,  Alexandra-road,  Kingston-on- 
Thames 
Bloomer,    Frederick  John,    F.I.C.,    Penpont,    Clydach,  R.S.O., 

Glamorgan 
Blount,  Bertram,  F.I.C.,  76  and  78,  York-street,  Westminster, 

S.W. 
Bloxam,  Arthur  George,  F.I.C.,  105,  Biikbeck  Bank  Chambers, 

Southampton-buildings,  W.C. 
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IIBloxam,    William    Popplewell,    Prof.,    B.Sc.    (Lond.),    F.I.C., 
The    Clothworkers     Research    Laboratory,    The     University, 
Leeds 
Blunian,    Nicholas     John,     10,    Amershani-road,    New     Cross, 

S  E. 
Bluudstone,    Edwin    Richardson,    B.A.     (Cantab.),    Heathfield, 

Hampton  Hill,  Middlesex 
Blunt,    Thomas    Porter,     M.A.     (Oxon.),     F.I.C.,    Tower-place, 

Slirewsbury 
Blyde,   Josei>h    Edwin   Alger,  Merlin  House,  Broomgrove  road, 

Sheffield 
Blyth,  Alexander  Wynter,  M.R.C.S.  (Eng.),  F.LC.,29,  Norfolk- 
road,  N.W. 
Blyth,  Meredith  Wynter,  B.A.  (Cantab.),  B.Sc.  (Lond.),  F.LC, 
Chemical  Laboratory,  36,  Eastcheap,  E.G. 
IIBoake,    Aithur,    Chemical    Works,    Stratford,    E.,    and    High- 
standing,  Loughton,  Essex 
Boardman,  Ernest,  B.Sc,  16,  Hawthorne-road,  Bolton 
Boardman,  Thomas  Henry,    B.A.    (Cantab.),   Christ's   Hospital, 

West  Horsham,  Sussex 
Bodmer,  Richard,  F.LC,  Analytical  Laboratory,  16,  Southwark- 

street,  S.E. 
Bogert,  Marston  Taylor,  Prof.,  B.A.,  Columbia  University,  New 

York  City,  U.S.A. 
Bolam,  Robert  Alfred,  M.D.  (Dun.),  M.R.C.P.,  3,  Savile-place, 

Newcastle-on-Tyne 
IIBolas,  Thomas,  F.LC,  60,  Grove-park-terrace,  Chiswick,  W. 
Bolton,     Edward   Richards,    16,    Flanchford-road,    Ravenscourt 

Park,  W. 
IIBond,  Alfred  Ernest,  Berkswell  Lodge,  near  Coventry 
Bond,  Henry  C,  M.A.   (Oxon.),  11,  Avenue-road,  Grantham 
II Bone,    William    Arthur,    D.Sc.    (Vict.),    Ph.D.,    F.R.S.,    The 
Victoria  University,  Manchester 
Boone,    William   Tliomas,    B.Sc.    (Lend.),    6,    Sydenham-villas, 

Cheltenham 
Borland,    William    Dalrymple,    F.LC,    Beacon    Lodge,    Green 
Street  Green,  near  Dartford,   Kent 
lIBorns,  Henry,  Pli.D.,  5,  Sulton  Court-road,  Chiswick,  W. 
IIBorradaile,  Lancelot  Alexander,  M.A.  (Cantab.),  Selwyn  College, 

Cambridge 
llBosanquet,   Robert  Holford   Macdowall,  M.A.   (Oxon.),  F.R.S., 
Castillo  Zaniora,  Realijo  Alto,  Teneriiro,  Canary  Islands 
Bo.sn,  (-Miuni  Lai,  Prof.,  24,  Mohcndra  Bose's-lane,  Calcutta 
Rostock,  George  Henry,  86,  Concord -avenuo,  Toronto,  Canada 
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Bothamley,  Charles  Herbert,   F.I.C.,  Tangle  Wood,  Southside, 
Weston-super-Mare 

Bott,  William  Norman,  Ph.D.,  The  Vicarage,  Sleaford,  Lines. 

Bottle,  Alexander,  4,  Godwyn-road,  Dover 

iBottomley,  James   Thomson,   M.A.,    D.Sc,    F.R.S.,    F.R.S.E., 
13,  Universitj  Gardens,  Glasgow 

Bottomley,     William    Beecroft,    Prof.,     Ph.D.,    35,     Downside- 
crescent,  Hampstead,  N.W. 

Boul,  William  .Good,  M.A.,    LL.D.,  D.C.L.  (Dab.),  Tideswell 
Grammar  School,  near  Buxton 

Bousfield,  Edward  George  Paul,  The  Ozonised  Oxygen  Co.,  Ltd., 
20,  Mount-street,  Manchester 

Bousfield,   William   Robert,    M.A.    (Cantab.),    K.C.,    M.P.,    St. 
Swithin's,  Hcndon 

Bovell,   John    Redman,    Dodd's    Botanical    and    Experimsntal 
Station,  Barbados,  West  Indies 
llBowdler,  Arthur  Clegg,   F.LC,  20,    Bank-terrace,   Wellington- 
street,  Blackburn 

Bowen,   William,  F.LC,  c/o  T.   Nock,  Esq.,  Oleander,    Fresno 
Co.,  California,  U.S.A. 

Bower,  Frank,  c/o  Messrs.  Truman,  Hauburyand  Buxton,  Spital- 
fields,  E. 

Bowes,    Harry,    F.I.C.,  Messrs.   Bowes  and  Sims,  40,    Radford- 
street,  Blackley,  Manchester 

Bowles,  Bertram  H.,  Overdale,  Eastwood-road,  South  Woodford, 
N.E. 

Bowley,  Joseph  John,  64,  Redcliffegardens,  South  Kensington, 
S.W. 

Bowman,    Frederic    Edmund,    Spinningfield,    Deansgate,    Man- 
chester 

Bowman,    Frederick    Hungerford,     F.LC,    F.R.A.S.,    F.L.S., 
F.G.S.,  Spinningfield,  Deansgate,  Manchester 

IIBowraan,    Herbert   Lister,    M.A.   (Oxon.),    Greenham   Common, 
Newbury,  Berks 

Boyd,    David   Runciman,   Prof.,  D.Sc.   (Glas.),   Ph.D.    (Heidel- 
berg), F.LC,  The  Hartley  University  College,  Southampton 

Boyers,  Henry,  20,  Knox's-street,  Sligo 

IIBraby,  Frederic,  Bushey  Lodge,  Teddington 

Bradbury,  Samuel,  Thornham  New-road,  Castleton,  Lanes. 

Bradford,  Henry,  c/o  W.  H.  Gorringe,  Esq.,  Aberfeldy,  Southwick, 
near  Brighton 

II  Bradley,      Nathaniel,       Sunnyside,      College-road,        Whalley, 
Manchester 

Bradshaw,  Charles,  169,  Spring  Vale-road,  Sheffield 
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Brame,  John  Samuel  Strafford,  Royal  Naval  College,  Greenwich, 

S.E. 
Branch,  George  Thomas,  c/o  Mr.  Cleghorn,  Chemist,  Hout-street, 

Cape  Town,  South  Africa 
Brand,  Herbert  Frank,  M.A.  (Lond.),  13,  Clifton-rond,  Brockley, 

S.E. 
Branson,  Frederic  Woodward,  F.  I.C,  14,  Commercial-street,  and 

Wynneholme,   Far  Headingley,  Leeds 
Brauner,  Bohnslav,  Prof.,  Ph.D.   (Prague),  D.Sc.  New  Chemical 

Laboratory,  Bohemian  University,  Prague,  VL,  Bohemia 
Bray,  Daniel,  Homeleigh  Villa,  Clydach-on-Tawe,  Swansea  Valley 
Brennand,  Henry  John  Wolverton,  B.A.,  M.B.,Ch.M.  (Sydney), 

203,  Macquarie-street,  Sydney,  N.S.W. 
llBrettell-Vaughan,  Edward  Shipley  Hewitt  Edwards,  e/o  Messrs. 

R.  W.  Vicarey,  Ltd.,  91,  Foregate -street,  Stafford. 
Briant,  Lawrence,  24,  Holborn-viaduct,  E.C. 
Bridges,  Joseph  Samuel,  B.Sc.  (Loud.),  45,  Thistlethwaite-road, 

Clapton,  N.E. 
Bridgett,  Robert  Currie,  M. A.,  B.Sc.  (St.  Andrews),  32,   Queen 

Anno-street,  Dunfermline,  Fifeshiro,  N.B. 
Brierley,  James,  18  and  19,  French-street,  Southampton 
Brierley,  John  Tliomas,   Highfield,  Golden  Hill,   Leyland,  near 

Preston 
Brierley,     Joseph,     B.Sc.     (Vict.),     Ashton-road,     Failsworth, 

Manchester 
Briggs,  John  Frederick,  2,  Frankfort-road,  Heme  Hill,  S.E. 
Briggs,  Samuel  Henry  Clifford,  B.Sc,  (Vict,),  Greenbank,  Cleck- 

heaton,  Yorks 
II  Briggs,  Thomas  Lynton,  F.  LC. ,  188,  Central-avenue,  Flashing, 

L.I.,   U.S.A. 
llBriggs,  William,  M. A.,  LL,D.,  D.C.L.   (Cantab,),   "Owlbrigg," 

Chaucer-road,  Cambridge 
Briiicker,  John  Augustus  Herman    B.A.  (Cantab.),  M.B.,  B.S. 

(Cantab.),  M.R.C.S.   (Eng.),  L.R.C,P.  (Lond,),   A.I.C.,  The 

Borough  Hospital,  Croydon 
Brittain,  Charles  Edward,  B.Sc.  (Vict.),  Grammar  School,  Nor- 
man ton,  Yorks 
Britten,  Frank  Curzoii,  B.A.  (Oxon.),  Odiham  School,  Odiham, 

Hants. 
Ikoadbont,  Harry,  F.I.C.,  187,  Hydo  Park-road,  Leeds 
llBroadbont,   John  Jumes,    F. LC,    14,    Cross-street,    Exchange, 

ManchoHtor 
Brock,  John,  J. P.,  F.LC,  Owern-Tyno,  Colwyn  Bay,  N,  Wales 
IIHrockl.iink,  Jnlm  Edwin,  The  Croft,  Kirksanton,  viii  Caruforth 
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P.  91-3  ) 


C.  1881-8 


C.  1883-7, 

V.  P.  94-71 

1904-     l\ 

T.1903-04J 


Broderick,  George  Edward  Peach,  B.Sc.  (Lond.),  Bryu  Llewelyn, 

Lampeter,  S.  Wales 
Brodie,  Sir  Benjamin  Vincent  Sellon,  Bart.,  M.A.  (Oxon.),  F.S.A. , 

Brockham  Warren,  Betch worth,  R.S.O.,  Surrey 
Brooke,  Arthur,  M.A.,  The  Grammar  School,  Caistor,  Lines. 
Brooke,  Charles  Berjen,  Colno  House,   Branthara,  near  Manning- 
tree,  Essex 
Brooke,  John  Richard,  F.LC,  20,  CuUum-street,  E.G. 
Brooks,  Cecil  Joslin,  F.  I.C.,  London-road,  Thetford 
I  Brothers,   Horace    Edward,    B.Sc.    (Lend.),    F.LC,    Annsville, 

Glenburn  Park,  Belfast 
BroHgh,  Bennett  Hooper,  A.R.S.M.,  F.LC,  F.G.S,,  28,  Victoria- 
street,  S.W. 
Brown,  Adrian  John,  Prof.,  M.Sc.  (Birm.),  F.LC,  West  Heath 

House,  Northfield,  Worcs. 
Brown,    Alexander   Crura,    Prof.,    M.A.,   M.D.    (Edin.),    D.Sc. 
(Lond.),    LL.D.    (Aberdeen),    F.R.S.,    F.LC,     8,    Belgi-ave- 
crescent,  Edinburgh 
Brown,  David,  F.LC,  93,  Abbey-hill,  Edinburgh 
Brown,    Edward  Hilton,   c/o   Messrs.    W.    Ropes   and   Co.,    St. 

Petersburg,  Russia 
Brown,  Frederic  Douglas,  Prof.,  B.Sc.  (Lond.),  University  College, 

Auckland,  New  Zealand 
Brown,   Frederic  William,    Ingleside,   39,    Loveday-road,   West 

Ealing,  W. 
Brown,  George  Fitz-,  A.R.S.M.,  F.LC,  The  Broughton  Copper 

Company,  Ditton  Copper  Works,  Widnes 
Brown,  Gerald  Noel,  20  Cullum-street,  E.G. 
Brown,  Henry,  F.LC,  Benskin's  Brewery,  Watford,  Herts, 
t Brown,   Horace  Tabberer,   LL.D.    (Edin.),   F.R.S.,  F.LC,   52, 

Nevern-square,   Kensington,  W, 
IIBrown,    James    Campbell,    Prof.,     D.Sc.    (Lond.),    F.LC,     8, 

Abercromby-square,  Liverpool 
Brown,  Joseph,  Ashleigh  House,  Savilo  Town,  Dewsbury 
Brown,   Reginald  Busby,  c/o  The  Badische  Co.,  Ltd.,  2,  Samuel 

Ogden-street,  Manchester 
Brown,  William  George,  Prof.,  Ph.D.,  University  of  Missouri, 

Columbia,  Missouri,  U.S.A. 
Browne,  Charles  Edward,  B.Sc.  (Lond.),  Christ's  Hospital,  West 

Horsham,  Sussex 
Browne,    Frank,    Government    Civil     Hospital,    Hong    Kong, 
China 

t  LongstAfT  Medallist,  1894. 
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Brownen,    George,    Grove-road-cast,    Avon-park,    Christchurch, 

Hants. 
Browning,    Kendall    Colin,     B.A.     (Cantab.),     18,    Cambridge 

Mansions,  Cambridge-road,  Battersea  Park,  S.W. 
Brownsword,   Frank,  M.Sc.   (Vict.),  F.I.C.,    Bryn  Derwen,   Old 

Colwyn,  N.  Wales 
Brnce,   Ale.xander,    B.Sc,    The    Laboratory,    Hyde-paik-corner, 

Colombo,  Ceylon 
Bruce,  James,    B.Sc.    (Lond.),    F.I.C.,   The   Technical   College, 

Huddersfield 
Bruckmann,    Gustav   Theodore,    B.Sc,    192,    Eighteenth-street, 

Brooklyn,  N.Y.,  U.S.A. 
Briihl,  Paiil,  Engineering  College,  Sibpur,  near  Calcutta,  India 
IIBriinnich,  Johannes  Christian,   Dept.   of  Agricnlture,  Brisbane, 

Queensland 
lIBrunton,   John   Dixon,    c/o   W.    0.   Richardson,   Esq.,  Neviles- 

court,   Cambridge 
Bryant,    Vernon   Seymour,     B.A.    (Cantab.),  80,   Beeches-road, 

West  Bromwich 
llBuch,  Carl  von,   M.A.   (Oxon.),   F.I.C.,   36,   Great  Muylebonc- 

street,  W. 
Buchanan,   John   Young,  M.A.  (Cantab.),    F.R.S.,    F.I.C.,  26, 

Norfolk-street,  Park-lane,  W. 
IIBuckmaster,    Charles    Alexander,    F.  I.C. ,    16,    Heath  field  road, 

Mill  Hill  Park,  Acton,  W. 
Bucknell,  Edwin  Thomas  Hohnan,  19,  Reservoir-road,  Edgba^ton, 

Birmingham 
Bugge,  Erasmus  Robert,  296,  Burdett-road,  Stepney,  E. 
Bull,  Benjamin   Samuel,  M.A.,  B.Sc.    (Ch.    Ch.    N.Z.),    Ph.D. 

(Munich),  F.I.C. ,  Greylands,  104,  Humber-road,   Blackheath, 

S.E. 
Bult,  Herbert  John,  18,  Billiter-street,  E.G. 
Bunting,  Henry  Herbert,  c/o  Peruvian  Corporation,  Ltd.,  Lima, 

Peru 
Burbridge,   James    Kerry,    F. LC. ,    The    Orchard,    Philiji-lane, 

Tottenham,  N. 
Burford,    Samuel     Francis,    The     Firs,     Kirliy     Muxioe,     near 

Leicester 
Burge,     Charles     Henry,     F.  LC,     Iddesleigh,     Croscent-road, 

King.ston  Hill,  S.W. 
Burgess,   Herbert   Edward,   The   London    E.ssonco   Co.,    George- 
street,  Camborwell  Grocn,  S.E. 
Burgoss,  Percivftl  James,  M.A.  (Cantab.),  GovornuK'nt  Analyst, 

8inga|tore,  Straits  Sottlomonts 
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DatAof 
Elecaon. 

1884  ! 


1903 
1884 
1897 
1849  I  Trans. 

1885    Tnvus. 
1901 

1893 


1882 
1H02 

1901 
1891 
1901 

1903 

1894 
1904 

1890 

1896 
1890  j 

1894  1 
1875  I 

1892 

1902 

1888 
1903 


Trans. 
Trans. 

Trans. 


Burgess,    William    Thomas,    F.I.C.,    20,    Priory-road,    Bedford 

Park,  W. 
Burghard,  William  Godsell,  180,  High  Holborn,  W.C. 
Burland,  Jeffrey  Hale,  824,  Sherbrooke- street,  Montreal,  Canada 
Burland,  Richard  Oxley,  J. P.,  Poolstock  House,  Wigan 
Buruard,  Charles  F.,  Plymouth  Chemical  Works,  and  Chatsworth 

Lodge,  Compton  Gitiord,  Plymouth 
Burnett,  Joseph  Fearon,  8,  River-view,  Ashton,  Preston 
Burnett,    Theodore   Ridley,   B.Sc.    (Vict.),  Ph.D.    (Basel),    The 

Grammar  School,  Kirkby  Lonsdale,  Westmoreland. 
Burnham,  John  Charles,  B.Sc.  (Vict.),  F.LC,  Cordite  Factory, 

Wellington,  Nilgiii  Hills,  India 
Burrell,  Benjamin  Arthur,  F.I.C.,  8,  Springfield  Mount,  Leeds 
Burrows,    Harry,    Ph.D.    (Heidelberg),   A.K.C.S.,    F.LC,    The 

Green,  Southgate,  N. 
Burrows,  Merrick  William,  M.Sc.  (V'ict.),  Dunkirk,  Devizes 
Burton,  William,  Clifton  Junction,  near  Manchester 
Burton,      William,      B.Sc.      (Wales),      47,     Humberstone-road, 

Cambridge 
IJuiy,  Ernest,  M.Sc,  Brackley  Coke  Works,  Little  Hulton,  near 

Bolton,  Lanes. 
Bush,  William,  The  Retreat,  Clytha  Park,  Newport,  Moi.. 
Busher,    Thomas    Storji,     B.  A.    (Oxon.),     Park    Villa,    Kendal, 

Westmorland 
Butcher,  William  J.,  Queen  F.lizabeth's  Grammar  School,  Ash 

bourne,  Derbyshire 
Butler,  David  Butler,  41,  Old  Queen-street,  Westminster,  S.W. 
Butler,    William   Waters,  Southtield,  Norfolk-road,  Edgbcston, 

Birmingham 
Butteraer,  Robert  William,  St.  Mary's,  Godalming 
Butterfield,  John  Cope,  F. I.C,   79,    Endlesham-road,    Balham, 

S.AV. 
Butterfield,    William    John   Atkinson,    M.A.     (Oxon.),    F.I.C, 

66,  Victoria-street,  S.W. 
Buxy,  Tarit  Kanti,  Prof.,  Government  College,  Jubbulpur.  C. P., 

India 
Byrn,  George  Alexander,  F.LC,  97,  Pitt-street,  Sydney,  N. S.W. 
Bywaters,  Hubert  William,  Ph.D.  (Wiirzbnrg),  A.R.C.S.,  A.LC, 

11,  King  street,  Regent-street,  W. 
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Date  of 
Election. 

1903 


1893 
1894 

1905 
1898 

1891 

1905 

1884 
1903 

187-1 
1900 

1894 

1393 

1875 
1892 
1905 
1905 
1888 

1903 
1898 
1896 

1884 
1898 

1900 

1888 

1892 

1902 
1889 


Trans. 


Proc. 


Trans. 


Trans. 


Trann. 
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Cadman,  William  Henry,    B.Sc.    (Wales),    Sandymount  Castle, 

Dublin 
llCahill,  Robert  S.,  Suunyside,  Heckmondwike 
llCain,  John  Cannell,  D.Sc.  (Vict,  and  Tiibingen),  28,  Pembury- 

road.  Lower  Clapton,  N.E. 
Caldecott,  Lawrence,  192,  Upper  Parliament-street,  Liverpool 
Caldecott,    William    Arthur,     B.A.,    Box    67,    Johannesburg, 

Transvaal,  South  Africa 
llCaldcr,  William  A.   S.,  Ormidale,  Little  Moor-hill,  Smethwick, 

Birmingham 
Caldwell,  Robert  John,  B.Sc.  (Lond.),  40,  Salehurst-road,  Crofton 

Park,  S.E. 
Caley,  Edward  J. ,  Chapel  Field  Works,  Norwich 
Calvert,   Harry  Thornton,  Ph.D.  (Leipzig),  B.Sc.  (Vict.),  F.LC, 

West  Riding  of  Yorkshire  Rivers  Board,  Wakefield,  Yorks. 
Calvert,  Jonathan  Hindle,  Avenham  Tower,  Preston 
Calvert,  Sidney,   A.M.   (Harvard),   B.Sc.   (McGill  Univ.),  State 

University,  Columbia,  Missouri,  U.S.A. 
Cameron,    Alexander,    Whitcher-place,    Rochester-road,   Camden 

Town,  N.W. 
Cameron,  James,    Ingleby,    70,    Old   Chester-road,    Wood   Hey, 

Rock  Ferry,  Birkenhead 
Cameron,  John  Macdonald,  F.G.S.,  F.LC,  Castle  Hill, Tain, N.B. 
Campbell,  Andrew,  The  Palms,  Dunneedaw,  Rangoon,  Burma 
Campbell,  Eric  William,  97,  Eaton-square,  S.W. 
Campbell,  James  IL,  128,  Wellington-street,  Glasgow 
Campbell,   John   Morrow,    B.Sc,    F.R.G.S.,    Blenheim -gardens, 

Waliington,  Surrey 
Campbell,  Thomas,  38,  Eastbourne-street,  Liverpool 
Campion,  Alfred,  F.LC,  144,  Wellington-street,  Glasgow 
Candy,  Hugh  Charles  Herbert,  B.A.,  B.Sc.  (Lond.),  F.LC,  The 

College,  London  Hospital,  E. 
Cannon,  Matthew,  25,  Stormont-road,  Clapham  Common,  S.W, 
Cannon,  Matthew  J.,  16  and  17,  Devonshire-square,  Bishopsgate- 

street,  E.C 
Cantin,   Ang/'lo,    Prof.,   Royal    College    of   Mauritius,    Vacoas, 

Mauritius 
Carey,  Alfred  Edward,  M.LCE.,  F.R.G.S.,  F.G.S.,  3,  Victoria- 

stroet,  S.W. 
Carey,   Arthur,    B.Sc,   1,   Grassondalo-road,   Grassondale,   near 

Liverpool 
Carmicdiiiel,  Thomas  Burnell,  Parton,  Whitehaven 
Cannody,   Patiiuk,  Prof.,   F.  LC,  Oovormncnt  Labonitory,   Port 

of  Spain,  Trinidad 
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Date  of 

Election. 


1899 

Trans. 

1899 

1895 

Trans. 

1903 

f     1887 

1902 

1882 

1893 

1864 

/  C.  1878-\ 
\82,  84-8  / 

1901 

Trans. 

1867 

1895 

1879 

1903 

1902 

1894 

1903 

1898 

Trans, 

1902 

1874 

1880 

1883 

1883 

1902 

1872 

1872 

1889 

1886 

Trans. 

1895 

I 


llCarpenter,  Henry  Cort  Harold,  M.A.  (Oxon.),  Ph.D.  (Leipzig), 

National  Physical  Laboratory,  Bushy  House,  Teddington,  S.W. 
Carpmael,  Wilfred,  24,  Southampton-buildings,  Chancery-lane, 

W.C. 
Carr,  Francis  Howard, F.LC,  Kelvin,  Church-avenue,  Sidcup,Kent 
Carrier,    Albert    James,    B.Sc.    (Lond.),    H.M.    Patent    Office, 

Chancery-lane,  W.C. 
Carrington,    George   Carrington,  Missenden  Abbey,    Great   Mis- 

senden,  Bucks. 
Carrodus,  Fred.,  Glen  Fern  Tower,  Lansdowne-road,  Wimbledon, 

S.W. 
ilCarruthers,  Robert,  Kirkbank  House,  Dumfries 
Carswell,  Thomas  Retson,  50,  Sandraere-road,  Clapham,  S.W. 

llCarteighe,  Michael,  F.LC,  180,  New  Bond-street,  W. 

Carter,  William,  Sewage  Works,  Bury 
llCarulla,    Facundo    J.    R.,    Argyll-terrace,    84,    Roso-hill-street, 

Derby 
Case,  Thomas  Bennett,  B.A.  (Oxon),  108,  James's-street,  Dublin 
ilCassal,  Charles   Edward,  Lieut. -Col.,   F.LC,  Town  Hall,  Ken- 
sington, W. 
Castell-Evans,  John,  F.LC,  141,  Ferme  Park-road,  Crouch  End,  N. 
Catchpole,  Frederick  Edward,  17,  Sprules-road,  Brockley,  S.E. 
Catherall,  Ezra,  Heathmcre,  Albany-road,  Harborne,  Birmingham 
llCaudwell,  Ben,  B.A.  (Lond.),  28,  WigfuU-road,  Sheffield 
Caven,  Robert  Martin,  D.Sc.  (Lond.),  F.LC,  University  College, 

Nottingham 
Challen,    Matthew    Bradbury,    School    of    Mines,    Daylesford, 

Victoria,  Australia 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  N. 
Chamberlain,  Arthur  Garrett,  3,  Market-place,  Rugby 
Chambres,  Gordon  Crewe,  Rev. ,  Grammar  School,  Wigan 
llChance,  Alexander   M.,   c/o   Messrs.    Chance   and   Hunt,    Ltd., 
Chemical  and  Cement  Works,  Oldbury 
Chance,  Kenneth  Macomb,  B.  A.,  The  Bath  Club,  Dover-street,  W. 
II Chandler,  Charles  F.,  Prof.,   Ph.D.,    51,  East  54th-street,   New 

York,  U.S.A. 
Chandler,  William  H.,  Prof.,  Chem,  Dept.,  Lehigh  University, 

South  Bethlehem,  Pa.,  U.S.A. 
llChaplin,    Edward    Mitchell,    Ph.D.,    Public    Analy.st's   Office. 

Wakefield 
Chapman,  Alfred  Chaston,  F.LC,  8,  Duke-street,  Aldgate,  E.C 
Chapman,    Arthur    Jenner,    F.LC,     •' Baronsmere,"   Stanhope 
Avenue,  Church  End,  Finchley,  N. 


Date  of 
Election. 

Trans. 

Traus. 

1868 
1891 
1900  ' 
1894    Trans 


C.  1900-03 


Trans 


Trans. 


Trans. 

Trans. 
Trans 


Trana. 


fC.  187«-\ 
iso,  87-00/ 


FELLOWS   OF   THE   CHEMICAL   SOCIETY. 

Chapman,  David  Leonard,  B.A  ,  10,  Parsonage-road,  Withington, 

Manchester 
Chapman,     Edgar     Marsh,     F.I.C.,     Caiinsniore,     Manor-road, 

Scarborough 
Chapman,  Edward,  Hill  End,  Mottram,  Manchester 
Charles,  Khys  Pendrill,  F.I.C.,  Plas  Newydd,  Neath 
Chater,  Arthur  Brand,  65,  Queen-street,  Brisbane,  Queensland 
Chattaway,    Frederick   Daniel,    M.A.    (Oxon.),    D.Sc.    (Lond.), 

Ph.D.    (Munich),    Hon.     B.Sc.    (Birm.),     F.I.C.,    Longfield, 

Kenton-road,  Harrow 
Chatterji,  Hem  Chandra,  Prof.,  B.A.  (Allahabad),  Christ  Church 

College,  Cawnporc,  India 
Cheadle,  Walter  William,  M.A.  (Oxon.),  36,  London-road,  Grays, 

Essex 
Cheater,  Thomas  John,  B.Sc.  (Lond.),  3,  The  Mansions,  Star  and 

Garter,  Putney,  S.W. 
Cheeseright,  John  Henry,   B.Sc.  (Lend.),  110,  Balmoral -avenue, 

Gateshead-on-Tyne 
Cheetham,     Thomas    Arthnr,    2,    Doune-quadrant,    Kelvinside 

North,  Glasgow 
Chenhall,  James  Warne,  M.I.C.E. 
Cheshire,    Horace    Fabian,    B.Sc. 

Shornden,  St.  Leonards-on-Sca 
llChester,  Edward  D. 

Chikashige,  Masumi,  B.Sc,  Imperial  University,  Kyotd,  Japan 
Childs,  Christopher,  M.D.  (Oxon.),  Boscorne,  Looe,  Cornwall 
Cholerton,  Alfred  Foster,  Beech  Leigh,  Harboro'-road,  Leicester 
llCiiorley,  John  Christmas,  F. I.C,  Bewsey,  Oxford-road,  Birkdale, 

Lanes. 
Christopher,  Robert  G.,  Walkden  Works,  Verney-road,  Bermoud- 

sey,  S.E. 
Chrystal,  William  James,  F.I.C.,  7,  West  George-street,  Glasgow  ; 

and  Shawfield  Works,  Rutherglen,  near  Glasgow 
Church,  Arthur  Herbert,  Fiof.,  M.A.,   D.Sc.  (0.\on.),  F.R.S., 

F.I.C.,  Shelsley,  Kew,  Surrey 
Clacher,  William,  50,  Valentines-road,  llford,  E. 
Claison,    Lndwig,    Geli.    Rath,    Prof.,     Ph.D.,     Bloibtreustrasse, 

38  and  39  II,  Berlin,  W.,  Germany 
Clark,  Ernest,  B.Sc.  (Loud.),  Royal  Technical  Institute,  Salford, 

and  10,  Mavelock-street,  Sheifiold 
Clark,  Ernest  Victor,  Woodlaurls,  St.  Anne's  crescent,  Lewes 
Clark,   Friend  K.,   B.Sc.  (Virg.),  Ph.D.  (Johns  Hopkins  Univ.), 

Pennsylvania  State  College,  State  College,  Pa.,  U.S.A. 
Clark,  John,  Ph.D.  (Gottiugen),  F.I.C.,  138,  Bath -street,  Glasgow 


Dart-villas,  Totnes,  Devon 
(Lond.),    F.I.C.,    Woodside, 
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Date  of 
Election. 

1905! 


1852  Trans. 
1882  Pioc. 
1904 
1893 


Trans. 


Trans. 


(C.  18S5-\ 
190,  99-03) 


Tran.s. 


Clark,  Peter  Skinner,   M.B.,   CM.   (Glas.),  Westpark,   Cradock, 

Eastern  Province,  Cape  Colony,  South  Africa 
Clark,  Thomas  Walter  Firth,  42,  Highbury  Hill,  N. 
Clarkson,  George  Douglas,  Ash  House,  Mirfield,  Yorks. 
Claudet,  Arthur  Crozier,  A  R.S.M.,  F.I.C.,  27,  Daleham-gardens, 

Hampstead,  N.W. 
Claudet,  Frederic,  F.  I.C,  6,  Coleinan-street,  E.C. 
Clayton,  Edwy  Godwin,  F.I.C.,  32,  Holborn- viaduct,  E.C. 
Clayton,  Ellis,  Municipal  Technical  Institute,  Belfast 
Clayton,  George,  Northern  College  of  Pharmacy,  100,  Burlington- 
street,  Manchester 
Clayton,  John  William,  3  and  5,  Concert-street,  Liverpool 
Cleminshaw,  Edward,  M.A.,  F. I.C,  Alkali  Works,  Oldbury,  near 

Birmingham 
Clerk,     Dugald,      18,      Southampton-buildings,    Chancery-lane, 

W.C 
Clifford,  William,  Sewage  Outfall  Works,  Wolverhampton 
Cloud,  Thomas  Charles,  A.R.S.M.,   F.I.C,  Coronation   House, 

4,  Lloyds-avenue,  Fenchurch-street,  E.C. 
Clough,  William  Thomas,  A.R.C.S.,  "ChellaJene,"St.  Margaret's- 

road,  Wanstead  Park,  Essex 
II Clowes,  Frank,  Prof.,  D.Sc.  (Lond.),  F.I.C,  40,  Craven-street, 

Charing  Cross,  W.C,  and  The  Grange,  College-road,  Dulwich, 

S.E. 
Clowes,    George   Henry   Alexander,    Ph.D.,   Gratwick    Research 

Laboratory,  University  of  Buffalo,  U.S.A. 
Clutterbuck,  Medwin  Casi  ar,  B.Sc.  (Lond.),  Ph.D.  (Strasslurg), 

61,  Beacousfield- villas,  Brighton 
Coates,  William  Henry,  M.A.,  M.B.  (Dun.),  M.R.C.S.,  L.R.C.P., 

L.S.A.  (Lond.),  7,  Albion-street,  Hull 
Cobb,  Walter  William,  M.A.  (Oxon.),  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.A. ,  Haileybury,  Ontario,  Canada 
Coblentz,    Virgil,    Prof.,    Ph.D.,   115-119,   W.   CSth-street,   New 

York,  U.S.A. 
JlCockburn,  Arthur  Cecil,  The  Grange,  Otley,  ncur  Ipswich 
Cockburn,  George  Bertram,  B.A.  (Oxon.),  B.Sc,  Lingdale  Lodgp, 

Birkenhead 
Cockbum,  Thomas  Kennedy,  148,  Woodstock -avenue,  Shawlands, 

Glasgow 
Cockerili,  Thomas,  Bolton,  Colpetty-road,  Colombo,  Ceylon 
Cocking,  Allan  Thomas,  Carhampton  House,  Four  Oaks,  Sutton 

Coldfield 
Cocking,  Lewis  Smith,  Rashcliffe  Dyewood  Mills,  Huddersfield 
Cockle,  Charles,  44,  Fairfield-road,  Winchester 
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Date  of 
Election. 

1901  i 


1903 
1881 

1885  Traus. 
1901  I 
1900  ' 

1891  Traus. 
1883 

1883 
1873 
1905 

1881 

1885  Traus. 

1897 

1892 
1890 

1888 


/C.  1889- 
194,1900-1. 


1905 
1887 

1890 

1900 

1892 
1891 

1899 

1875 
1883 
1902 
1876 

1896 


Trans. 


TrBiis, 
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Coddingtou,  Eustace,  M.A.,  131,  St.  James'sroad,  Upper  Tooting, 

S.W. 
Codling,  Arthur  John,  5,  Tavistock-square,  W.C. 
II Coffin,  Walter  Harris,  26,  Belgrave-road,  Eccleston-square,  S.W., 
and  Kew  Gardens,  Surrey 
Coheu,  Julius  Berend,  Prof.,  Ph.D.,  The  University,  Leeds 
llCohen,  Robert  Waley,  B.A.,  15,  Hyde-park-square,  W. 
Cole,  Oscar  Joseph,  B.A.  (Lond.),  Park- road,  Wivenhoe,  Essex 
Colefax,  Arthur,  M.A.,  Ph.D.,  4,  Brick-court,  Temple,  E.C. 
Coleman,  Joseph  Bernard,   F.I. C,  S.W.   Polytechnic  Institute, 

Manresa-road,  Clielsea,  S.W. 
CoUenette,  Adolphus,  Brooklyn,  Fort-road,  Guernsey 
llCoUens,  Edward.  Stourbank  House,  Stourport,  Worcs. 
Colles,  William  Morris,  jun.,  B.Sc.  (Lond.),  16,  Birchington-road, 

West  Hampstead,  N.  W. 
Collett,  John  Marton,  Hillfield,  Gloucester 
llCollie,  John  Norman,  Prof.,  Ph.D.   (Wiirzburg),  F.R.S,,  F.I.C., 

16,  Campden-grove,  Ken.sington,  W. 
Collingridgc,  Frank,    B.Sc.   (Lond.),   F.I.C.,   45,   Beaufort-road, 

Edgbaston,  Birmingham 
II Collins,  Hugh  Brown,  B.Sc,  42,  Crossloan-road,  Glasgow,  N.B. 
II Collins,   Sydney   Hoare,  F.I.C.,   Armstrong  College  of  Science, 

Newcastle-on-Tyne 
Collins,  Walter  Hei)worth,  c/o  Messrs.  Edward  Wihl  &  Co.,  17, 

Nicholas-street,  Manchester 
Collitt,  Bernard,  79,  Eastbourne-terrace,  Gainsborough 
jjColman,  Harold  Govett,  Ph.D.  (Wiirzburg),  M.Sc.  (Vict.),  F.I.C., 
Elmside,  AVorcestcr  Park,  Surrey 
Colwcll,  James  Kear,  F.I.C.,  Clerkenwell  Town  Hall,   Rosebery- 

aveuue,  E.C. 
Comber,  Albert  Walter,  F.I.C.,  Suramangalam,  Salem  District, 

S.  India 
JlComyns,  Frank,  M.A.,  The  Lindens,  Newbury,  Berks. 
Congdon,  Ernest  A.,  Prof.,  Tlie  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chostnut-strcet,  Philadelphia,  Ponn.,  U.S.A. 
Connah,  James,  B.Sc.  (Lond.),  F.I.C.,  The  Laboratory,  Custom 

House,  E.C. 
Connor,  Charles  C,  B.A.,  4,  Queen's  Elms,  Belfast 
llConrad,  Edwin  Cliarles,  Manor  House,  Chalk,  Gravosend 
Cook,  Arthur  James,  167,  Richmond-road,  Hackney,  N.E. 
IJOook,  Ernest  Henry,  D.Sc.  (Lond.),  F.l.C,  The  Clifton  Labora- 
tory, 27,  Bcrkoley-square,  Clifton,  Bristol 
Cook,  Herbert  William,  BHo.  (Lond),  The  Techniciil  Institute, 
Tiuibridgu  Wells,  Kent 
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1890 


1888 
1889 
1898 

1892 

1888 
1905 

1898 
1900 

1891 

1897 

1894 

1899 
1890 

1891 
1901 

1888 

1890 

1893 

1892 
1905 
1900 

1903 
1901 

1885 

1886 

1898 


Proc. 
Trans. 


Trans. 
Tran.s. 


Trans. 


Trans, 


Trans. 


Cooke,  Arthur  William,  c/o  Messrs.  Brotherton  and  Co.,  Holmes- 
street,  Dewsbury-road,  Leeds 
Cooley,  "Walter  Bromley,  5,  Dudley-street,  Wolverhampton 
Cooper,  Albert,  Griinstou  Lawn,  Haven  Green,  Ealing,  W. 
llCooper,    Albert  Jolin   Bullen,    Grimston   Lawn,    Haven  Green, 

Ealing,  W. 
Cooper,    Arthur   James,    B.A.    (Dub.),    B.Sc.    (Lond.),    F.LC, 

Brewood  School,  Staffs. 
Cooper,  Astley,  Clifford,  near  Boston  Spa,  R.S.O.,  Yorks. 
Cooper,  Jabez  Horace,   B.A.  (Oxon.),  M.B.,  B.S.,  B.Sc.  (Dun.), 

13,  Victoria-terrace,  Exeter 
Cooper,  Jolm  Burdon-,  Glenartney,  Poole-road,  Bournemouth 
Cooper,    William   Francis,   B.A.    (Cantab.),    7,    Grosvenor-road, 

Watford 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardiff 
Cooper,  William  Ransom,  M.A.,  B.Sc.  (R.U.L),  A.C.G.L,  A.I.C., 

113,  Tulse  Hill,  S.AV. 
Coote,  Arthur  Herbert,  Garwood,  36,  Humber-road,  Blackheath, 

S.E. 
Cope,  Frank,  92,  Bradford-road,  Dewsbury 
llCoppock,  John  Bridgeford,  B.Sc.  (Lond.),  F.I.C,  The  Technical 

School,  Kendal 
Corbett,  Charles  Henry,  The  Avenue,  Trowbridge,  Wilts. 
Cormaek,  William,  c/o  Messrs.  G.  Nelson  Dale  k  Co.,  Emscote 

Mills,  Warwick 
||Corni.sh,  Vaughan,  D.Sc.  (Vict.),  31,  Kensington -gardens-square, 

Bayswater,  W. 
Corrie,    David,    Nobel's    Explosives    Company,    West    Quarter 

Factory,  Polmont  Station,  N.  B. 
Coste,  John  Henry,  F.I.C,  64,  Alconbury-road,  Upper  Clapton, 

N.E. 
llCouldrey,  Henry,  H.M.'sMint,  Bombay,  India 
Coupe,  Miles,  46,  Millarbarn-lane,  Wateifoot,  near  Manchester 
Courtman,  Ernest  Owen,  Denford  House,  Atkins-road,  Clapham 

Park,  S.W. 
llCousins,  Francis  George,  16,  Old  Elvet,  Durham 
Cousins,  Herbert  Henry,  M.A.  (Oxon.),  Government  Laboratory, 

Kingston,  Jamaica 
Cousins,  William  James,  F.I.C,  17,  Temple-chambers,  Temple- 
avenue,  E.C. 
llCoutts,  Francis  James  Henderson,  M.D.,  D.P.H.    (Vict.),   264, 

Hornby -read,  Blackpool 
Cowburn,  Arthur  William,  29,  Princess-street,  Manchester 
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Date  of 

Election. 

1882 
1905 
1898 

1873 
1904 
1888 
1886 
1898 

1873 
1903 

1904 


1901 
1870 

1892 

1875 
1897 
1897 

1875 

1887 

1878 

1895 

1902 

1901 

1897 

1886 
1902 
1901 


Trans, 
Trans 


Trans. 

Trans. 
Trans. 


IftfJ    TniiiH. 


O.18M-70 
IV.  P.    78- 

»»,  «ft-7 
1    P.  87U 
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llCowie,  Thomas  R.,  Gamkirk  House,  Garnkirk,  N.  B. 
Cowie,  William  Beaverly,  26,  East  Claremont-street,  Edinburgh 
Cowling,  Frederick,  Technical  Schools,  Clay  Cross,  near  Chester- 
field 
Cownley,  Alfred  John,  F.I.C.,  225,  Barry-road,  Dulwich,  S.E. 
Cowper,  Alfred  Denys,  121,  Castellain -mansions,  Maida  Vale,  W. 
Cowper,  Joseph,  50,  King-street,  Penritli 

Cox,  Ebenezer  John,  114,  Greenfield-road,  Harborne,  Birmingham 
Cox,  Frederick  Hudson-,   F.I.C.,   46,   St.  James'-road,  Brixton, 

S.W. 
Cox,  Samuel  Herbert,  13,  St.  Helen's-place,  London,  E.C. 
Coyle,    lienjamiu  Claxtoii,    City   Laboiatory,    17,   Castle-street, 

Dublin 
Crabb,  William,  B.  Sc.  (Lond. ),  The  Grammar  School,  Penistone, 

Yorks. 
Crabtree,  Arthur,  148,  Westgate-road,  Newcastle-on-Tyne 
Crafts,  James  Mason,  Prof.,  59,  Marl  borough-street,  Boston,  Mass., 

U.S.A. 
Citiig,  Andrew  William,  College  of  Pharmacy,   360,  Swanston- 

street,  Melbourne,  Victoria 
llCrampton,  George. 

Cranfield,  William,  The  Higher  Grade  Board  School,  Halifax 
Creasey,    Clarence     Hamilton,     Beechwood,     Thorn-park-road, 

Plymouth 
Crcsswell,  Charles  Gerard,  F.  I.C,  Ermyngartli,  Ashtead,  Epsom 
llCribb,   Cecil  Howard,    B.Sc.    (Lond.),  F.LC,  136,  Shaftesbury- 

avenue,  W. 
llCriper,    William  Risdon,    A.R.S.M.,   F.I.C.,  Chemical   Works, 

Konnagar,  Calcutta 
Crocker,    Charles,    Norman    House,   St.     Peter's-road,    Cockett, 

Swansea 
Crocker,  James  Codrington,   B.A.,  South  Western  Polytechnic, 

Manresa-road,  Chelsea,  S.W. 
Crocker,    Walter    Stevens,    39,    Arnold-street,    Princes     Park, 

Liverpool 
Crofts,    James    Murray,     M.A.    (Cantab.),    li.Sc.    (Lond.),   Tlie 

College,  Barnato  Pink,  Johannesburg,  Soutli  Africa 
||Cronij>ton,  Holland,  Biiifield,  Ciiester-road,  Nortlnvood, Middlesex 
Crooke-s,  Henry,  109,  Ladbroke-grove,  Notting  Hill,  W. 
Crookcs,  Samuel  Irwin,  Richmond,  113,  Heythorp-street,  South- 
fields,  S.W. 

llCrookos,  Sir  William,  D.Sc.  (Oxon. ),  F.  R.S.,  F.LC,  7,  Kensington 
Park-gardens,  W.,  and  Aiheuiuuni  CMub,  Pall  Mall,  S.W. 
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Date  of 

Election. 
1879    Trans. 


1890 

1901 

1896 

1895 
1899 
1880 

1887 

1895 
1884 

1887 

1905 

1899 

1875 
1900 

1881 
1895 


1894 

1901 

1905 

1901 

1897 
1887 
1902 


Trans. 


\      93-5 


(C.  1901-21 
I  S..  1905-/ 


Trans. 


Trans. 


Trans. 


Trans. 


fC.  1890-n!  II  Cross,  Charles  Frederick,   F.I.C.,   4,  New-court,   Lincoln's  Inn, 
W.C. 
llCrossley,  Arthur  William,  Prof.,  D.Sc.  (Vict.),  Ph.D.  (Wiirzburg), 
F.I.C.,  Pharmaceutical  Society,  17,  Bloomsbury-square,  W.C, 
and  10,  Crediton-road,  West  Hampstead,  N.W. 

Crossley,  Frank,  Duchy  Bank,  Seedley-road,  Pendleton,  Man- 
chester 

Grossman,  Charles  Matthew,  B.Sc.  (Lond.),  10,  Oseney-crescent, 
Canuleu-road,  N.W. 

Grossman,  Tom,  40,  Coldhurst-street,  Oldham 

Crouch,  William  Samuel,  265,  Glossop-road,  Sheffield 

Crow,  John  Kent,  D.Sc.  (Lond),  F.LC,  Tressillian,  Ulundi-road, 

Blackheath,  S.E. 
llCrowther,    Horace     Woodward,    F.LC.,    The     Beeches,    West 
Bromwich 

Croysdale,  John,  Whitley  Bridge,  R.S.O.,  Yorks. 

Crumble,  William  D.,  146,  Washington-street,  East  Orange,  New 
Jersey,  U.S.A. 

Cundall,  James  Tudor,  B.Sc.  (Lond.),  F.LC.,  Edinburgh 
Academy,  Henderson-row,  and  1,  Deau-park-crescent,  Edin- 
burgh 

Cunningham,  James  Edward,  21,  Blenheim-gardens,  Willesden 
Green,  N.W. 

Cunnington,    Alfred    Valentine,     B.A.    (Cantab.),    c/o    Messrs. 
Brunner,  Mond  &  Co.,  Northwich 

Curphey,  William  Salvador,  F.LC,  Boiva,  Lenzie,  N.B. 

Gussons,  John,   B.Sc.   (Vict.),  Hamburg,  Peddie,  Cape  Colony, 
South  Africa 
JlCustance,  John  D.,  Prof.,  Park-road,  Gowes,  Isle  of  Wight 

Cuthbertson,  L.  M.  G.,  89,  Lordship  Park,  N. 


Dains,    Herbert    Henry,    F.LC,   27,    Indtrwick-road,    Stroud 
Green,  N. 

Dakin,    Henry  Drysdale,    D.Sc.  (Vict.),  F.LC,  819,  Madison- 
avenue,  New  York,  U.S.A. 

Dalton,    William   Herbert,    F.G.S.,    86,    Hayter-road,    Brixton 
HUl,  S.W. 

Daniel,    Gilbert     Howard,    B.Sc.    (Lond.),     25,    Church-walk, 
Ulverston 

Daniell,  John,  c/o  Rose  Deep,  Ltd.,  Box  6,  Germiston,  Transvaal 

Daniell,  L.  C,  Royal  Standard  Brewery,  Tamworth,  N.S.W. 

Daniels,  James  Ward,  Westwood,  Medomsley,  R.S.O.,  Durham 
^  D 
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Date  of 
Election. 

1850 

1892 

1852 

1899 

1891 

1871 

Trans. 

1893 

1875 

1897 

1900 

1901 

1876 

1899 

Trans. 

1866 

Traus. 

1858 

Trans. 

1896 

1894 

1900 

1902 

1901 

1902 

1902 

1857 

1872 

Trans. 

1876 

1897 

Trans. 

1876 

1900 
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IIDanson,  Joseph. 

Darbishire,    Francis   V.,  B.A.    (Oxon.),  Ph.D.,    South  Eastern 
Agricultural  College,  Wye,  Kent 

Darby,  Stephen,  F.I.C.,  Cookham  Dean,  Berks. 

Darling,  Charles  Robert,  A.R.C.S.I.,  A.I.C.,  Bryniach,  Brent- 
road,  Plumstead,  Kent 

Darling,  Thomas,  Adderstone  House,  Berwick-on-Tweed 

IIDarling,    William    Howarth,    F.I.C.,    26,    Dover-street,    Man- 
chester 

Davey,  George,  34,  Carlton-vale,  Maida-vale,  W. 

IIDavey,  G.  W.,  23,  Melbourne-road,  East  Ham,  E. 

Davidge,  Henry  Norris,  1,  Rydal-gardens,  Rydal-road,  Streatham, 
S.W. 

Davidson,  Alexander,  F.I.C.,  2,  Hamilton-park-terrace,  Hillhead, 
Glasgow 

Davidson,  John  Howard,   B.Sc.   (Vict.),   Goldenhill,    Stoke-on- 
Trent 

II  Davidson,  Joseph,  Green  Bank,  Holywell  Green,  Halifax 

Davidson,    William    Brown,    M.A.,    D.Sc.    (Aberdeen),    Ph.D. 

(Wiirzburg),  F.l.C,  Saltley  Gas  Works,  Birmingham 
jjDavies,   Arthur   Ellson,  Ph.D.,  Tweedbank,  West  Sa vile-road, 
Edinburgh 

Da  vies,   Edward,    F.I.C.,    The   Laboratory,    28,    Chapel-street, 
Liverpool 

Davies,  Llewellyn  John,  Bute-chambers,  Bute-road,  Cardiff 

Davies,  Samuel  Henry,  B.Sc.  (Vict.),  Rowntreo's  Cocoa  Works, 
York 

Davis,  Arthur  Charles,  2,  Downing-grove,  Cambridge 

Davis,  Charles  Benson,    c/o   Dr.   Francis  Wyatt,    S.W. -corner, 
23rd-strect,  and  9th-avcuue,  New  York,  U.S.A. 

Davis,  Francis,  Forest  Villa,  Ovendcn,  Halifax,  Yorks. 

Davis,  Frederick,   B.Sc.    (Vict.),  Hazel   House,    Hayfield,    near 
Stockjjort 

Davis,  Henry  Wilson,  F.l.C,  Farlcigh,  Crescent-road,  Kingston 

Hill,  S.W. 
IIDavis,    J.    Frederick,  F.G.S.,  c/o  J.   Lewis,   Esq.,   Government 

Laboratory,  Parliament-street,  Cape  Town,  South  Africa 
IjDavi.s,  Richard  Hayton,  23,  Regent-parade,  Harrogate 

Davis,  Thomas  Sebjustian,  199,  South  Lambeth-road,  S.W. 

Davis,  William  Alfred,  H.Sc.  (Loud.),  Central  Technical  College, 
Soutli   Kensington,  S.W, 
IIDavis,     Walter    Charles,    The    Chestnuts,     Durdhain    Down, 
Bristol 

Davison,  Thomas  C,  48,  Victoria-road,  New  Swindon,  Wilts. 
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Date  of 
Electiun. 

1895 


1900 

1899 

1890 
1881 
1906 

1901 
1905 

1886 

1859 
1899 

1885 
1874 
1904 
1869 

1900 
1902 

1905 

1892 
1902 

1904 
1903 

1897 


Trans. 

Trans. 
Trans. 

Trans. 

Trans. 

Trans. 
Proc. 


Trans. 


1870    Trans. 

1900 

1880 


I   V.P.    I 
\  1871-4  / 


C.  187 -I-? 
V.P.  80-3 
868,96-7 
P.  97-9 


Daw,   Frederic   Weldon,   A.R.C.S.,  F.I.C.,  Eureka-place,  Ebbw 

Vale,  Mon. 
Dawson,  Harry  Medforth,  B.Sc.  (Lond.),  Ph.D.,  The  University, 

Leeds,  and  North -terrace,  Bramley,  Leeds 
Dawson,  Henry  Royal,  c/o  Messrs.  Peyton  and  Son,  Lister-street, 

Birmingham,  and  6,  Wimboume-road,  Ebgbaston,  Birmingham 
Day,  Charles  Edwin,  B.Sc,  The  Mines,  Coniston,  Lanes. 
II  Day,  Thomas  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Day,  William  Walpole,  B.Sc.  (Wales),  Llandilo,  Attleboroagh- 

road,  Nuneaton 
Dean,  George,  M.A.  (Cantab.),  4,  Empress-avenue,  Ilford,  E. 
Deane,    Harold,    B.Sc.    (Lond.),    A.LC,    34,   Drakefield-road, 

Upper  Tooting,  S.W. 
Deane,  Leopold  Mandeville,  Davington  House,  and  The  Cotton 

Powder  Co.,  Ltd.,  Faversham 
Debus,  Heinrich,  Prof.,  Ph.D.,  F.R.S.,  Schlangenweg  4,  Cassel, 

Provinz  Hessen,  Germany 
IIDe  Castro,   John   Paul,  M.A.  (Cantab.),  F.LC,  Laboratory  and 

Assay  Office,  Effingham  House,  Arundel-street,  Strand,  W.C. 
Dechan,  Martin,  F.LC,  Laboratory  of  Public  Analyst,  Hawick 
Deck,  Arthur,  HoUydene,  Tenison-avenue,  Cambridge 
Decks,  William  Thomas,  High-street,  Shanklin,  Isle  of  Wight 
JIDcering,  William  Henry,  F.LC,  Chemical  Dept.,  Royal  Arsenal, 

Woolwich,  S.E. 
Deerr,  Noel  Fielding,  Blairmont,  Berbice,  British  Guiana 
De   la   Rue,    Evelyn   Andros,    B.A.    (Oxon.),    81,   Westbourne- 

terrace,  W. 
De  Lury,  Ralph  Emerson,  M.A.  (Toronto),  110,    Bodford-road, 

Toronto,  Canada 
Denison,  Joseph  R. ,  Liugholme,  Heaton,  Bradford 
Dennis,    William,    c/o    Messrs.    G.    Coyerdale,    Ltd.,    Regent 

Chemical  Works,  Anlaby-road,  Hull 
Derwent,  Ernest,  915,  Offuere-street,  Portsmouth,  Ohio,  U.S.A. 
Desch,   Cecil  Henry,  D.Sc.  (Lond.),  Ph.D.  (Wurzburg),  F.LC, 

Instow,  Mount  Pleasant-road,  South  Tottenham,  N. 
Deverell,  Louis  Charles,  Straits  Trading  Co.,  Singapore,  Straits 

Settlements 
IIDewar,  Sir  James,  M.A.   (Cantab.);  Hon.  LL.D.  (St.  Andrews, 

Aberd.,    Edin.,    Glas.),     Hon.    D.Sc.    (Oxon.,    Dub.,    Vict., 

Ireland),  F.  R.  S. ,  F.  I.  C. ,  Royal  Institution,  Albemarle-street,  W, 
Dewhirst,    John     Arthur,    F.LC,    13,    Highfield-terrace,    Nab 

Wood,  Saltaire,  Bradford 
Dilulin,  William  Joseph,  F.  I.C,  May  field.  Grange-road,  Sutton, 

Surrey 

u2 
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Date  of 
Election. 

1872 


1904 
1898 


1860 
1903 

1897 

1885 

1896 
1894 

1876 

1893 
1902 

1890 
1895 
1862 
1882 

1887 

1898 

1901 
1886 
1892 
1905 
1897 

1894 

1900 
1892 
1901 

1897 


Trans. 


Trans. 

Trans. 
Proc. 

Trans. 


Trans. 
Trans. 


Proc. 
Proc. 

Trans. 
'  Trans, 


/C.1873-4^ 
VP. 

1 1900-03 ; 


C.  1  Mo- 


re. 1802-6^ 
{  V.P.  } 
V    1904-  I 


C.  1901- 
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llDickinson,  Arthur  Jolin,  F.I.C.,  Truro  Villa,  57,  Lewisham-high- 

road,  S.E. 
Dickinson,  Francis,  26,  O'Connell-avenue,  Dublin 
Dickson,  Samuel,  Chemical  Laboratory,  2,  Broadway,  Westminster, 

S.W. 
llDivers,  Edward,  Prof.,    M.D.,  D.Sc.    (R.U.I.),  F.K.S.,  F.I.C., 

3,  Canning-place,  Palace  Gate,  W. 
Divine,    Thomas,    M.B.,    CM.     (Glas.),    D.P.H.    (Lond.     and 

Cantab.),  Public  Health  Department,  Huddersfield 
Dixon,    Andrew  James,   F.I.C.,  Girton,    McLaren-street,   North 

Sydney,  N.S.W. 
Dixon,  Augustus  Edward,  Prof.,  M.D,   (Dub.),  Queen's  College, 

and  Fernhurst-avenue,  Western-road,  Cork 
Dixon,  Frank,  B.Sc,  The  Institute,  Lydney,  Gloucester 
II Dixon,  George,  M.A.  (Cantab.),  Trinity  College,  Cambridge,  and 

St.  Bees,  K.S.O.,  Cumberland 
IIDixon,    Harold     Baily,     Prof.,     M.A.     (Oxon.),    F.R.S.,    The 

University,  Manchester 
Dixon,  Harry  William,  Clarence  Iron  and  Steel  Works,  Leeds 
Dixon,  John   Kemp   Smith,  c/o  Messrs.   H.  Richardson  &  Co., 

Chemical  Manure  Manufacturers,  York 
Dixon,  William,  4,  Park-place-east,  Sunderland 
Dixon,  William,  102,  Spring-street,  Bury 
Dixon,  William  Adam,  F.I.C.,  97,  Pitt-street,  Sydney,  N.S.W. 
Dobbie,    James  Johnston,    Prof.,   M.A.    (Glas.),  D.Sc.    (Edin.), 

F.R.S.,  F.I.C.,  Museum  of  Science  and  Art,  Edinburgh 
Dobbin,  Leonard,  Ph.D.   (Wiirzhurg),   F.I.C.,  Chemical  Labora- 
tory, New  University-buildings,  Edinburgli 
Dodd,  Frederick  Robertson,  F.I.C.,Victoria-villas,139,  Burscongh- 

street,  Ormskirk 
Dodd,  Robert,  28,  Sibella-road,  Clapham,  S.W. 
Dodd,  W.  Ralph,  "Frederwen,"  Village-road,  Enfield,  N. 
Dodds,  George  Price,  14,  St.  Luke's-terrace,  Darlington 
Dodds,  Roger,  Kingswood  School,  Bath 
Dodgson,    John    Wallis,     B.Sc.     (Lond.),     University  College, 

Reading 
Doherty,    William    Michael,    F. I.C.,    Government    Laboratory, 

Sydney,   N.S.W. 
Donald,  William,  Saltcoats,  Ayrshire 

Donaldson,  Hudson,  The  Laurels,  St.  Catlmrinc's-road,  Grantham 
Donnun,     Frederick    George,     Prof.,    M.A.,    Ph.D.,    University 

Chemical  Laboratory,   Brownlow-street,  Liveri)ool 
Dootson,    Frederick   William,   M.A.    (Cantab.),  D.Sc.   (Dublin), 

F.I.C.,  University  Chemical  Laboratory,  Cambridge 
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Date  of 

Election. 

1902 

1900 

1888 

1884 

1899 

1899 

1884 

1891 

1893 

1903 

1895 

1904 

Trans. 

1901 

1897 

1901 

1900 

1898 

1890 

1892 

1893 

Trans. 

1897 

1884 

1889 

1889 

1881 

1894 

Proe. 

1891 

Doree,    Charles,    M.A.    (Oxon.),    B.Sc,,    Seafield   Park    College, 

Fareham,  Hants. 
Dougall,  James  Dick,  Senhouse-street,  Maryport,  Cumberland 
II  Douglas,  William,  F.  I.C.,  Diamond,  Demerara,  British  Guiana 
Down,  Frederick  Johnathan,  Glengariff,  Milton-road,  Harpenden, 

Herts. 
Doyle,  Frederick,  Oakdene,  Scotland-road,  Slanwix,  CArlisle 
Drake,    Francis    Alfred,   B.Sc.   (Lond.),    24,    Cavendish-square, 

Hull 
Draper,  Henry  Carter,  68,   AVodehouseterracc,  North  Circular- 
road,  Dublin 
Dreaper,  William  Porter,  F.I.C.,  Woodcroft,  Felixstowe,  S.O., 

Suffolk 
Dreyfus,    Charles,    Ph.D.,   The   Clayton   Aniline  Co.,   Clayton, 

Manchester 
Drought,  James  Justinian,    Molo,    vid   Mombasa,   British   East 

Africa,  and  The  New  Club,  Johannesburg 
Druce,  Edrie,  County  Agricultural  Institute,   Kidgmont,  Aspley 

Guise,  R.S.O. 
Drugman,  Juiien,  Ph.D.  (Bonn),  The  University,  Manchester 
Dubois,  Raymond,  B.Sc.  (Paris),  Viticultural  College,  Rutherglen, 

Victoria,  Australia 
Duckliam,Alexander,  Phcenix  Wharf, AVest  Ferry-road, MillwalI,E. 
Duckworth,    William    Henry,    Blackburn    Corporation    Sewage 

Works,  Samlesbury,  near  Preston 
Dudderidge,  Frank  Rawlinson,  45,  Sidney-grove,  Newcastle-on- 

Tyne 
Dudley,  Charles  Benjamin,  Ph.D.,  Drawer  334,  Altoona,  Penn., 

U.S.A. 
II Dudley,  William  L.,   Prof.,   Vanderbilt   University,   Nashville, 

Tennessee,  U.S.A. 
Duffield,  Walter  William,  4,  Cortaync-road,  Hurlingham,  S.  W. 
lIDufton,    Samuel   Felix,    M.A.,    D.Sc.    (Cantab.),  Laurel   Bank, 

Claremont-road,  Headingley,  Leeds. 
Dufty,  Lawrence,  8,  Clarke-street,  Sheffield 
Duggan,  Thomas  Richard,    F.  I.C,   60,  Foyle-road,  Blackheath, 

S.E. 
Duisberg,  Carl,  Ph.D.,  Elberfeld,  Germany 
II Dukes,  Thomas  William,  P.O.  Box  10,  Vryheid,  South  Africa 
Duncan,  Arthur  William,  1,  Trafalgar-road,  Higher   Bentcliflfe, 

Pendleton,  Manchester 
II Duncan,  Cecil  Cooke,  F.l.C,  The  Shire  Hall,  Worcester 
Duncan,     William,    F.LC,     The     Laboratory,    65,    Bath-row, 

Edgbaston,  Birmingham 
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Trans. 


Trans. 
Trans. 
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Duncan,  William,  Royal  Dispensary,  21,  West  Richmond-street, 

Edinburgh 
IDnnn,  Frederic,  193,  Collins-street,  Melbourne,  Australia 
Dunn,   John   Thomas,    D.Sc.   (Dun.),    F.I.C,    10,    Dean-street, 

Newcastle-on-Tyne 
Diinnington,  Francis  P.,  University  of  Virginia,  Chai'lottesville, 

U.S.A. 
Dunscombe,    Frederick    Charles,    c/o    Electric    Reduction    Co., 

Buckingham,  Quebec,  Canada 
Dunstan,    Albert   Ernest,    B.Sc.    (Lond.),    18,    Wiesbaden- road, 

Stoke  Newington,  N. 
Dunstan,    Malcolm   James   Rowley,   M.A.   (Oxon. ),  F.I.C,    The 

College,  Wye,  Kent 
Dunstan,  Sydney,  The  Royal  Infirmary,  Newcastle-on-Tyno 


C.  1888- 

91 
S.  93-1903 1 

V.P, 

1903 

C.  1871-5 


1875 

Trans. 

1890 

Trans. 

1885 

Trans. 

1883 

Trans. 

1905 

1876 

1889 

TrauH. 

1891 

/C.1893-7\ 
\    1904-   / 


llDunstan,  Wyndham  Rowland,  Prof.,  Hon.  M.A.  (Oxon.),  LL.D. 
(Aberdeen),  F.R.S.,  F.I.C,  Imperial  Institute,  S.W. 

Dupre,    August,    M.A.,    Ph.D.    (Heidelberg),    F.R.S.,    F.I.C, 
2,  Edinburgh  Mansions,  Howick-placc,  S.W. 

Durant,    Henry    Tliomas,    The    Rhodesia    Gold    Fields,    Ltd., 

liulawayo,  Matabeleland,  South  Africa 
II Durham,  Henry,  13,  Coleherne-road,  South  Kensington,  S.W. 

Durrant,  Reginald   Graham,  M.A.   (Oxon.),  The  College,    Marl- 
borough, Wilts. 

Duxbury,   Thomas,    17,    Grosvenor-chambers,    Doansgate,    Man- 
chester 
II Dyer,  Bernard,   D.Sc.  (Lond.),   F.I.C,  17,  Great  Tower-street, 
E.C. 

Djrmond,  Thomas  Southall,  F.I.C,  Board  of  Education,  South 
Kensington,  S.W. 

Dyson,  Gibson,  Ph.D.,  Venn  Farm,  Marden,  Hereford 

II  Dyson,  Septimus,  8,  Belmont-avenuo,  Harrogate 


Eadc,  Samuel  George,  10,  Eagle-street,  Port  Talbot,  South  Wales 
IIEarp,  Francis  Salsbury,  Ph.D.  (Gicssen),  F.I.C,  72,  Addis-stroet, 

Kalgoorlie,  West  Australia 
II Easterfiold,  Thomas  Hill,   Prof.,  M.A.  (Oatitab.),  Ph.D.  (Wiirz- 
burg),     F.I.C,     Tho     Victoria    College,      Wellington,     Now 
Zealand 
Eastick,  Charles  E.,  Martinoau's  Refinery,  King  Edward-street, 
Whitechapol,  E.  ' 
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1901 
1903 


Trans. 


1878 

1881 

1903 
1903 
1903 
1893 
1884 

1902 
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1899 

1864 
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1887 

1903 

1891 
1901 


1878 

1896  Trans. 


Trans. 


1893 
1900 
1904 
1901 
1878 

1892 
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Eastick,  John  Joseph,  F.I.C.,    Millaqiiin   Refinery,   Bundaberg, 

Queensland 
Eastick,  Samuel  Philip,  Kongsberg,  Norway 
Eastwood,  Arthur  William,    B.A.    (Cantab.),    Newton    College, 

Newton  Abbot,  South  Devon 
IIEccles,    Herbert,    Briton    Ferry   Steel    Works,    Briton    Ferry, 

Glamorganshire 
Sdgell,    Richard   Arnold,    Rev.,    M.A.   (Oxon.),  Sywell    House, 

Llandudno,  Wales 
Edgerton,  John  Percy,  The  Laboratory,  61,  Cornhill,  E.C. 
Edlin,  Edgar  Leeder,  B.A.  (Oxon.),  31,  All  Sailits-road,  Leicester 
Edminson,  Sidney  Robert,  Maritzburg  College,  Natal,  South  Africa 
Edwards,  Thomas,  Brewery  House,  Rhymney,  via  Cardiff 
Edwards,  Vincent,  F. I.C,  Lawes'  Chemical  Manure  Co.,  Barking 

Creek,  Essex 
Edwards,  Walter  Henry,  Adswood,  Church  End,  Finchley,  N. 
Edwards,  Walter  N.,  6,  Shardcroft-avenue,  Herne-hill,  S.  E.i 
II  Edwards,    Wilbraham   Tollemache   Arthur,    F.LC,    Ex[>eriment 

Station,  Rednit,  Mauritius 
IIEhrhardt,  Ernest  Francis,   D.Sc,    Ph.D.,   Badische  Anilin  und 

Soda  Fabrik,  Ludwij»shafeu-am-Rhein,  Germany 
Eiclienauer,  William  Frederick,  18,  Maryon-road,  Old  Charlton, 

Kent 
Ekin,  Charles,  F.l.C,  143,  New  Bond-street,  W. 
IJEkins,      Arthur     Edward,     F.LC,     Rushden,     Lattimore-road, 

St.  Albans 
Elborne,  William,  M.A.  (Cantab.),  Chemical  Laboratory,  Minster 

Precincts,  Peterborough 
Elford,  Archibald  Sefton,  B.A.  (Oxon.),  Oak  Cottage,  Park-road, 

Chelmsford 
Elford,  Percy,  M.A.  (Oxon.),  St.  John's  College,  Oxford 
Eling,  Thomas  Henry  James,  B.A.   (Cantab.),   Nelson  Endowed 

School,  Wigton,  Cumberland 
I  Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 
Elliott,  Walter  John,  M.A.  (Cantab.),  Woodcroft,  Lichfield-road, 

Stafford 
Ellis,  Charles  Sordes,  F.LC,  Meadowlead,  Station-road,  Harrow 
Ellis,  Frederic  Richard,  15,  Shadwell-road,  Bishopston,  Bristol 
Ellis,  Henry  Russel,  177,  Warwick -road,  Kensington,  W. 
Ellis,  Hugh  Edward,  Preswylfa,  Llanfair,  near  Wel.shpool 
Ellis,  William  Hodgson,  M.A.,  M.B.  (Toronto),  F.LC,  School  of 

Practical  Science,  Toronto,  Ontario,  Canada 
Ellison,  Henry,  jun.,  Whitechapel-road,  Cleckheaton 
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Elmore,  Alexander  Stanley,  4,  Broad -street-place,  E.G. 

Elsden,    Alfred    Vincent,     B.Sc.     (Loud.),     A.I.C.,     Chemical 

Department,  Royal  Arsenal,  Woolwich,  S.E. 
Elworthy,  Herbert  Samuel,  Hamara  Ghar,   Battlefield-road,   St. 

Albans,  Herts. 
Embrey,    George,    F. I.C,    County   Laboratory,   Brunswick-road, 

Gloucester 
II  Emmons,  Hamilton. 
English,  Robert,  Engineer  and  Manager,  Christchurch  Gas  Co., 

Christchurch,  New  Zealand 
Entwistle,       Herbert,       13,       Curzon-avenue,       Victoria- park, 

Manchester 
Epps,  James  Washington,  95,  Upper  Tulse  Hill,  S.W. 
Erskine,   James  Kerr,    New  Kleinfontein  Co.,  Ltd.,  Post  Office, 

Benoni,  Transvaal,  South  Africa 
Esilman,    Alexander,    Fleetwood   Lodge,    25,    Roe-lane,    South- 
port 
llEsson,  William,  Prof.,  F.R.S.,  Mcrton  College,  Oxford 
llEstcourt,   Charles,  F. I.C,  Seymour  House,   Seymour-grove,  Old 

Trafford,  Manchester 
Estcourt,    Harry    Estcourt,    467,    West-street,    Durban,    Natal, 

South  Africa 
llEstcourt,  Philip  Anderson,   F. LC,  Seymour   House,    Seymour- 
grove,  Old  Trafford,  Manchester 
Eumorfopoulos,  Nicholas,  B.Sc,  33,  Gloucester-square,  Hyde  Park, 

W. 
Eutroppe,    Arthur    T.,    c/o    Chief   Surgeon,    Division    of    the 

Philippines,  Manila,  Philippine  Islands 
Evans,  Bernard  Scott,  B.Sc.    (Lond.),   Ferndale,  81,  Babington- 

road,  Streatham,  S.W. 
Evans,  Edward,  The  Laboratory,  South  Metropolitan   Gas  Co., 

709,  Old  Kent-roail,  S.E. 
Evans,    Frederick    Arthur,     The     Cape    Copper    Co.,    Ookiep, 

Namaqualand,  Cape  of  Good  Hope,  South  Africa 
Evans,  Sir  John,  K.C.B.,  D.C.L.  (Oxon.  and  Toronto),   LL.D. 
(Dublin  and  Toronto),  Sc.D.    (Cantab.),   F.R.S.,  Nash  Mills, 
Hcmel  HcTnpstoad 
Evans,  John,  F.  I.C,  67,  Surroy-streof,  Shoffiold 
llEvans,  Robert  Cecil  Turle,  9,   Hoathcote-street,  Grays  Inn-road, 
W.C 
Evan.s,  Nevil  Norton,  McGill  University,  Montreal,  Canada 
llEvcrard,  Arthur  George,  c/o  W.  J.  Kvcrnrd,  Esq.,  North-street, 
Bi.shop'«-Stortford 
Everitt,  Waller,  83,  Tlio  Grovo,  Haling,  W, 
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1894 

1896    Trans. 

1902  j  Trans. 

1901    Trans. 


Trans. 


Trans, 


Trans. 


Trans. 


^C.  IMtS-  \ 
{     1902     ) 


C.   1880-93 


Evershed,  Frank,  Kenley,  Surrey 

Ewan,  Thomas,  M.Sc,  Ph.D.,  c/o  Cassel  Gold  Extracting  Co., 

Ruehill-road,  Maryhill,  Ghisgow 
Eynon,  Lewis,  B.Sc,  (Lond.),  F.I.C,  57,  Darenth-road,  Stamford 

Hill,  N. 
Eyre,   John  Vargas,  26,  Bridge-road-west,  Battersea  Park,  S.W. 


Faber,  Harald  Nicolai,  7  and  8,  Idol-lane,  E.G. 

Fagan,  Thomas  Wallace,   B.A.   (Cantab.),   Harper  Adams  Agri- 
cultural College,  Newport,  Salop 

Fairhall,   Edwin  Jesse,  A.C.G.I.,   A.I.C.,  8,  Scarborough-road, 
Stroud  Green,  N. 
IIFairley,  Thomas,  F.R.S.E.,  F.I.C.,  17,  East-parade,  Leeds 

Fairrie,  Henry,  253,  Vauxhall-road,  Liverpool 

Fairweiither,  Ernest  Barratt,  King's  College  Hospital,  Lincoln's 
Inn  Fields,  W.C. 

Farlie,  John  Burke,  54,  Wellington-road,  Old  Charlton,  Kent 

Farmer,    Robert    Crosbie,    M.Sc.    (Vict.),    Ph.D.     (Wurzburg), 
Holmesdale,  Pickford-road,  Bexley  Heath,  Kent 

Farr,  Edward  Henry,  Uckfield,  Sussex 
II Parries,  Thomas,  F.LC,  16,  Coleman-street,  E.G. 
II  Farrington,    Thomas,    M.A.    (Q.U.L),    F.LC,    5,    Summerhill- 
torrace,  Wellington-road,  Cork 

Fa.snacht,   Eugfene  Arthur,   The  Hollies,  Clayton  Bridge,   Man- 
chester 

Fawcett,  Joseph  Addey,  54,  Broxholn»e-lane,  Doncaster 

Fawsitt,  Charles  A.,  9,  Foremount- terrace,  Dowanhill,  Glasgow 

Fawsitt,  Charles  Edward,   Ph.D.,  D.Sc,   Chemical  Department, 
The  University,  Glasgow 

Fechtner,  Arthur  Louis  William,   5,   Rue  de   la   Porte   Rosette, 
Alexandria,  Egypt 

Fell,  John  Campbell,  Lansdowu  Cottage,  Ryde,  Isle  of  WMght 

Fenby,   Alarick    Vincent  Colpoys,   B.Sc.  (Lond.),   Market  Bos- 
worth,  Nuneaton 
IjFenton,  Houry  John  Horstman,  M.A.  (Cantab.),  F.R.S.,  JM.C, 
Christ's  College,  and  19,  Brook-side,  Cambridge 

Ferguson,  James  Edward,  Laboratory  and  Assay  Office,  2,  Union- 
couit,  Old  Broad-street,  E.C. 
II Ferguson,    John,    Prof.,    M.A.    (Glas.),    LL.D.     (St.  Andrews), 
F.LC,  The  University,  Glasgow 

Ferguson,  Reginald  William,  B.Sc.  (Lond.),  A.R.C.S.,  Municipal 
Technical  School,  The  Gamble  Institute,  St.  Helens 
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Fermor,    Herbert   Frederick  Francis  Burdett,   15,  Ansdell-road, 

Peckham,  S.E. 
Ferrand,  Frederick,  13,  Torrington-street,  Hopwood,  Heywood 
IIFcrreira,  A.  A. 

Ferrier,  James,  Columlnis,  Georgia,  U.S.A. 
Ferrier,  John  Greig,  2,  Dalhousie-place,  Arbroath,  N.B. 
Ferrier,  Jolin  Oliver,  Ackland  House,  Slave  Island, Colombo,  Ceylon 
Ferris,  Percy  J.,  Heatlifield,  Cherry  Lane,  Lymm,  Cheshire 
Field,     W.     Eddington,      65,      Sutherland-road,      Armadale, 

Melbourne,   Australia 
Fielding,    Patrick  Josejih   D.,   2,   Holrawood-terrace,    Southern- 
road,  Cork 
Findlay,  Alexander,  M.  A.,  D.Sc.  (St.  Andrews),  Ph.D.  (Leipzig), 

The  University,  Birmingham 
Findon,  Frank  Standish,   Rev.,  M.A.,  B.Sc.  (St.   Andrews),  41, 

Great  Percy-street,  Holford-square,  AV.C. 
Finlow,    Robert    Steel,     B.Sc.    (Wales),    c/o    Messrs.    Grindlay 

and  Co.,  Calcutta,  India 
Finnemore,  Horace,  A.I.C.,  21,  Linden  Mansions,  Highgate,  N. 
Fisher,  Ernest  Hunter,  The  County  Laboratory,  St.  Albans 
I  Fisher,  "Walter  William,  M.A.  (Oxon.),  F.I.C.,  5,  St.  Margaret's- 

road,  Oxford 
Fison,  Edward  Herbert,  Stoke  House,  Ipswich 
Fison,    Sir    Frederick   William,    Bart.,    M..A.    (Oxon.),    M.P., 

64,  Pont-street,  S.W. 
FitzGibbon,  Thomas,  14a,  Kenyon-street,  Fulham,  S.W. 
Fleet,  John  Thomas,  24,  Sheep-street,  Rugby 
lIFleischmann,  Friederich  Noel  Ashcroft,  4,  Orme-court,  W, 
II  Fleming,   John  Arnold,    Britannia  Pottery,    136,   Glebe-street, 

Glasgow 
Fletcher,  Alan,  17,  Grove-court,  Draytou-gardens,  S.W. 
Fletcher,    Frederick   William,   North  London  Chemical  Works, 
Holloway,  N.,  and  Beauchamp  Lodge,  Enfield 
IjFlctcher,     Lazarus,    M.A.    (Oxon.),     F.R.S.,     Natural   History 
Department,  British  Museum,  Cromwell-road,  S.W.,  and  86, 
Woodville-gardens,  Ealing,  W, 
IIFlintofr,  Robert  John,  Gale  Print  Works,  Littloborough,  Lanes. 
Floris,  Rolwrt  Brooke,  F.I.C.,  Church  House,  West  Hanningfield, 

near  Chelmsford 
Fogg,  Charles  A.,  " Graythorno,"  Albert-road,  Bolton 
Fogg,  Thomas,  93,  Portsdown-road,  Maida  Vale,  W, 
Foggie,  John,  Universitj'  College,  Dundee 

Foil,    Edgar,  Tlio  Cottage,  The   l,ioii    Brewery,    IJolvodere-road, 
Lambeth,  S.E. 
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1885  I 
1894 


1874 
1889 

1886 
1904 

1904 

1893 

1905 

1892 
1903 
1856 

1872 
1900 

1828 

1891 

1900 
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1895 
1884 
1879 
1902 

1873 
1881 

1880 
1867 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


1887-9\ 
/.P.  } 
102-05  ; 


/0.1887-9\ 
{    V.P. 
i  1902-( 


Follows,  Harold,  11,  Park-avenue,  Longsight,  Manchester 

I  Forbes,    Donald  Gordon,    The    Post    Office,    Victoria,    British 

Columbia 
Forbes,  James,  jun.,  70,  Gracechurch-street,  E.G. 
Ford,  John  Simpson,   c/o  Messrs.  W.  Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  Chostham,  Grange-road,  Sutton 
Forrest.  James  Roclieid,  Lieut.-Col.,  R.A.M.C,  D.P.H,  (Cantab.), 

Station  Hospital,  18,  Camp,  Ahmedabad,  India 
Forrest,   John    Kerr,    Hawsleigh,    Balaclava-road,    St.    Kilda, 

Victoria,  N.S.W. 
Forrester,  Alexander  M.,  c/o  Messrs.  Laidlaw,  MacKill  and  Co., 

Ltd.,  3400,  Williamsburg-avenue,  Richmond,  Virginia,  U.S.A. 
Forster,  Ernest  Lyle  Carman,  M.A.  (Toronto),  Chemical  Depart- 
ment, The  University,  Toronto,  Canada 
II Forster,  Martin  Onslow,  D.Sc.  (Lond.),  Ph.D.  (Wiirzburg),  F.R.S., 

F.I.C.,  Royal  College  of  Science,  South  Kensington,  S.W. 
Forster,  William,  80,  Church -street,  Seahara  Harbour 

II  Foster,  George  Carey,   Prof.,   B.A.,   LL.D.,   F.R.S.,   Lady  walk, 

Rickmansworth,  Herts. 

Foster,  Reginald  Le  Neve,  Bollindene,  Wilmslow,  Cheshire 
Foulds,     James,     A.R.C.S.,      5,     Murray  -  street,     Burnley, 

Lanes. 
Foulerton,  AlexanderGrant  Russell,  F.  R.  C.S. ,  L.  R.C.  P. ,  Haywards 

Heath,  Sussex 
IJFowler,  Gilbert  John,  D.Sc.  (Viet.),  F.LC,  Broad  Qak,  Urmston, 

Manchester 
Fowler,   Morris  Broad,   19,  Westbury-road,   Westbury-on-Trym, 

near  Bristol 
II  Fowler,  William,  M.Sc,  1,  Grace-terrace,  Sunderland 
Fox,  A.  Stanley,  23,  South-road,  Faversham 
llFoye,  Martin  Hugh,  M.B.,  CM. 
Francis,  Edward,  Ivy  Bank,  Park-ravine,  Nottingham 
Francis,     Francis     Ernest,     Ph.D.    (Erlangen),    B.Sc.    (Vict), 

A. I.e.,  University  College,  Bristol 
II  Francis,  George  Bult,  38,  Southwark-street,  S.E. 
Fraukland,  Henry,  F.I.C. ,  Streonshalh,  The  Crescent,  Linthorpe, 

Middlesbro'. 
Fraukland,  Percy   Faraday,  Prof.,  Hon.   LL.D.   (St.  Andrews), 

Ph.D.     (Wiirzburg),    Hon.    M.Sc.     (Birm.),    B.Sc.    (Lond.), 

A.R.S.M.,  F.R.S.,  F.I.C,  The  University,  Birmingham 
Eraser,  Angus,  M.A.,  LL.D.,  M.D.,  CM.   (St.  Andrews),  232, 

Union-street,  Aberdoej} 
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IIFraser,      James      C,       Mercantile-chambers,      Victoria-square, 

Adelaide,  South  Australia 
Freear,  Harry  M.,  Hard  wick -road,  Woburu  Sands,  Beds. 
Freeman,     Frederick    William,    "  Heatherdale,"    Spenser-road, 

Harpcnden,  Herts. 
Freeman,    Willie  Ludford,   M. A.   (Oxon.),   9,    Hamilton-avenue, 

Chapeltown-road,  Leeds 
Freestone,  Joseph   T. ,  Limehurst,  Plymyard-avenue,  Bromboro', 

Cheshire 
French,  William, M.  A . (Cantab. ) , F. I. C. .Storey  I nsti tute,  Lancaster 
Frew,  William,  Ph.D.  (Munich),  King  James'-places,  Perth,  N.B. 
Friend,   John   Albert   Newton,   M.Sc.  (Birni.),   2,   Francis-road, 

Watford,  Herts. 
IIFriswell,  Richard  John,  F.LC,  Fairfield,  Bexley,  Kent 
II Frost,  Robert,  B.Sc,  55,  Kensington-court,   Kensington,  W. 
IJFry,  George,  Carlin  Brae,  Herwick-on-Tweed 
Fry,   George   Cecil,    M.Sc.    (Vict.),    F.LC,    71,    George-sti-eet, 

Saltaire,  Shipley,  Yorks. 
Frye,  Colin  Charlwood,  48,  Woodville-gardens,  Ealing,  W. 
IIFryer,  Alfred  Cooper,  M.A.,  Ph.D.  (Leipzig),  F.LC,  13,   Eaton- 
crescent,  Clifton,  Bristol 
Fulcher,  Lionel  William,  B.Sc,  Victoria  and  Albert   Museum, 

S.W.,    and    "Inglesido,"    37,     Kempshott-road,     Streatham 

Common,  S.  W. 
Fuller,   Charles  James  Pemeller,   79,   Brownlow-road,   Horwich, 

Lanes.  " 

Fuller,  John,  Rookwood,  Montpolier-road,  Ealing,  W. 


IjGabb,  George  Hugh,  43,  Charlotte-street,  Fitzroy-square,  W. 
Gabriel,   Edmund  Vivian,   M. A.   (Cantab.),  Ajnicre,   Rajimtana, 

India 
Gadd,  Henry  Wippell,  27,  East  Southernhoy,  Exeter 
Gajjar,  T.  K.,  Prof.,  M.A.,  B.Sc,  Gingnum,  Bombay,  India 
Gale,  James,   M.A.,   Ph.D.,   F.G.S.,   124,   Addaidc-road,  South 

Ilampstead,  N.  W. 
IjGamblo,   Sir  David,    Bart.,    K.CB.,  Windlehurst,   St.    Helens, 

Lanes. 
Oatnblo,  Josias  Christopher,  Harcsfinch,  St.  Helens,  Lanes. 
Oandy,  William  Hunter,  Bradley  Court,  Mitcheldean,  Gloucester 
IIGarbutt,  Llewellyn,  M.A.,  The  College,  Winclicster 
Gardini-r,     Ernest     Alexander,      B.A.      (Oxon.),    The    College, 
Plymouth 
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Date  of 
Election, 

1888 

1905 

1901 


1895 
1893 

1888 

1902 

1893 
1889 

1898 

1884 
1900 
1904 

1904 

1887 

1885 
1904 

1879 
1896 

1904 
1889 
1891 
1895 

1875 
1899 

1888 

1904 
1890 


Trans. 


Trans. 
Trans. 


Trans. 


Gardiner,  James  H.,  59,  Wroughton-roaJ,  Balham,  S.W. 
Gardner,    Charles   Richard,    Green   Cottage,    Brunswick-square, 

Gloucester 
Gardner,  Hermann  Charles  Thomas,  Miller  Hospital  and  Royal 

Kent  Dispensary,  Greenwich-road,  S.E. 
Gardner,  James  E.,  413,  Park-road,  Oldliam 
Gardner,    John    Addyman,     M.A.     (Oxon.),    F.I.C.,    Chemical 

Department,  St.  George's  Hospital,  S.W. 
Gardner,  Walter    M.,   Prof.,   Technical  College,    Bradford,  and 

3,  Fairmount,  Manningham,  Bradford 
Garle,  Jolin  Longsdon,   A.I.C.,  136,  Holland-road,  Kensington, 

W. 
Garnett,  Henry,  48,  Deansgate,  Manchester. 
Garrett,    Frederic  Charles,  M. So.,  Armstrong  College  of  Science, 

Newcastle-on-Tyne 
Garside,    Arthur  Leonard  Harry,   B.Sc.    (Lond.),    A.R.C.S.,   6, 

Cotswold-terrace,  Lower  Broughton-road,  Manchester 
Gaskell,  Joseph,  71,  Haworth's-buildings,  Cross-street,  Manchester 
Gasson,  William,  Dutoitspan-road,  Kimberley,  South  Africa 
Gatehouse,    Fi-ank    Brooks,  The  Analytical   Laboratory,   Broad- 
street,  Bath 
Gawler,  Robert,  M.Sc.  (Vict),   3,  South  View-terrace,    Bennett- 
road,  Headingley,  Leeds 
Geisler,  Joseph  Frank,  Mercantile  Exchange  Buildings,  Hudson 

and  Harrison-streets,  New  York,  U.S.A. 
GemmcU,  George  Harrison,  F.  I.C. ,  4,  Lindsay -place,  Edinburgh 
Gent,  Percy  William,  789,  Highland-avenue,  Forest  Hill,  Newark, 

New  Jersey,  U.S.A. 
llGent,  William  Thomas,  Misterton,  Gainsborough 
George,    George,    F. I.C,    Director    of    Technical     Instruction, 

Auckland,  New  Zealand 
Gerard,  Thomas  Alfred,  122,  Foxhall-road,  Nottingham 
IIGerland,  Conrad,  M.Sc,  Ph.D.,  Meadow  Bank,  Accrington 
German,  George,  jun..  Mansion  House,  Ashby-de-la-Zouch 
llGerraus,   Henry  Tresawna,    M.A.   (Oxon.),   20,   St.   John-street, 

Oxford 
Gerrard,  Alfred  William,  35,  Queen's-road,  Wimbledon,  S.W. 
Getman,  Frederick  Button,  811,  Atlantic-street,  Stamford,  Conn., 

U.S.A. 
Geyzel,  John  Lawrence  Van,  Lieut.-Col.  LM.S.,  F.LC,  Chemical 

Examiner,  Medical  College,  Madras,  India 
Ghose,  Anukul,  42,  Shambazar-street,  Calcutta,  India 
llGibbes,   Cuthbert    Chapman,    M.D.,    CM.  (Aberd.),    M.R.C.P. 

(Lond.),  D.P.H.  (Cantab.),  89,  Harley-street,  W. 
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Date  of 

Election. 

1900 


1897 

1900 

1892  I  Trans. 

1888 
1898 

1895 

1904 

1898 
1883 

1888 
1902 


1898 

1905 

1865 
1901 
1885 

1897 
1898 

1905 
1872 

1904 

1^95 
1899 

1878 

1889 
1898 

1899 


Pioc. 


FELLOWS  OF  THE  CHEMICAL  SOCIETY. 

Gibbings,    George    William,    Standard  Bank  of  South  Africa, 

Salisbury,  Rhodesia,  South  Africa 
Gibbons,  Josepli  Lake,  The  Higher  Grade  School,  Blyth,  Northum- 
berland 
Gibson,  John,  St.  Oswald's-road,  Hexham 
Gibson,  John,  Ph.D.  (Heidelberg),  F.R.S.E.,  F.I.C,  Heriot-Watt 

College,  Edinburgh 
Gibson,  William  Humphrey,  122,  King's-road,  Brighton 
Gidden,  William  Thomas,  The  Hawthorns,  Moat-road,  Langley, 

near  Birmingham 
Gilbard,   John    Francis    Hutchins,    F.I.C,    245,    Dalston-lane, 

Hackney,  N.E. 
Gilchrist,  James  Gray,  M.A.  (Aberd.),  B.Sc.  (Lond.),  Newseat, 

Rothienorman,  Aberdeenshire 
Gilderdale,  Frederick,  3,  Havelock-street,  Newcastle-on-Tyne 
llGill,  E.  Clarendon,  10,  Barrack-road,  Christchurch,  Hants. 
Gill,  John,  Gwealhellis,  Helston,  Cornwall 
Gill,  J.  Arthur,  Pennsylvania,  Lower-green-road,  Rusthall,  Tun- 
bridge  Wells 
Gilles,  William  Setten,  F.I.C,  The  Cottage,  Booking,  Braintree, 

Essex 
Gillies,  Albert,  Government  Laboratories,  Johannesburg,  South 

Africa 
lIGillman,  A.  W. 

Gillraan,  Edward,  Government  Laboratory,  Barbados,  West  Indies 
Girdwood,  Gilbert Prout,  M.D.,C.M.  (Canada),  M.R.C.S.  (Eng.), 

F.I.C,  111,  University-street,  Montreal 
Girtin,  Thomas,  M.A.  (Cantab.),  125a,  Highbury  New  Park,  N. 
Glaister,    John,     Prof.,     M.D.     (Glas.),     M.R.CS.,    L.R.CP. 

(Edin.),  18,  Woodside-placo,  Glasgow 
Glass,  Archibald  Melville,  B.Sc.  (Load. ),  37,  Chancery-lane,  W.C 
IIGlover,  George  Thomas,  F.I.C,  24,  Ci-aven-hill-gardens,  Lancaster 

Gate,  W. 
Glover,  Harry  James,  Mount  Pleasant,  Wrattle-road,  Westham, 

near  Hastings 
Goldfinch,  George,  7,  Church- walk,  Hendon,  N.W. 
Golding,  John,  F.I.C,  Midland  Agricultural  and  Dairy  Institute, 

Kingston,  Derby 
Goldschmidt,  S.  A.,  Ph.D.,  c/o  Columbia  Chemical  Works,  4S, 

Swlgwick-stroet,  Brooklyn,  Now  York,  U.S.A. 
Goldsmith,  Byron  B.,  19,  East  74th-8trcot,  New  York  City,  U.S.A. 
Goldsmith,   Johu  Naish,    B.Sc,  Ph.D.,  British   Xylonite  Co., 

Muuningtreu,  Essex 
Qohz,  Harold  Francis  Carl,  155,  Brixton  Hill,  S.W. 
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Date'of 

Election. 


1897 

1905 
1904 

1890 

1896 
1890 
1875 

Trans. 

1905 
1890 
1889 

Trans. 

1903 
1900 
1879 

1897 

Trans. 

1887 
1902 
1889 
1893 

1871 
1887 

Trans. 
Trans. 

C.  1898- 
1901. 

1884 
1862 
1880 

Trans. 

C.  1880-1 

1895 
1890 

Trans. 
Trans. 

1887 
1S82 

1900 
1892 
1695 
1890 

Proc. 
Trans. 

Gomess,  Alfred  Francis  Bilderbeck,  M.R.C.S.  (Eng.),  L.R.C.P. 
(Lond.),  33,  Drayton-gardens,  South  Kensington,  S.W. 

Goodier,  Herbert,  16,  Hall  Royd,  Shipley,  Yorks. 
IIGoodson,  John    Augustus,  A.I.C.,   19,  Darulcy-road,    Hackney, 
N.E. 

Goodwin, -Thomas  Small,  Prof.,  M.B.,  CM.  (Glas.),  F.R.S.E., 
54,  South-street,  Isleworth,  Middlesex 

Goodwin,  William,  ThoruclifTe,  Macclesfield 

Gordon,  Colin,  Storer's  Wharf,  Cubitt  Town,  E. 

Gordon,  Joseph  Gordon,  F.I.C.,  Queen  Anne's  Mansions,  West- 
minster, S.W. 

Gorman,  Henry  Isaac,  126,  Quay,  Waterford,  Ireland 

Gossling,  Frank,  B.Sc,  H.M.  Patent  Office,  Staple  Inn,  W.C. 
lIGott,  Benjamin   Scaife,  M.A.  (Cantab.),  The   Guildhall,  West- 
minster, S.W. 

Gough,  Henry,  Greenwich  Brewery,  Greenwich,  S.E. 

Gougli,  John  Henry,  65,  Grange-avenue,  Chapeltown-road,  Leeds 

Gough,  Thomas,  Rev.,  B.Sc.   (Lond.),   King    Edward's  School, 
Retford,  Notts. 

Goulding,    Ernest,   D.Sc.    (Load.),    F.I.C.,    88,   Sylvan    Villas, 
Bowes-park,  N. 

Gover,  Herbert  James,  29,  Piccadilly,  Hanley,  Staffs. 

Gow,  Alexander,  Hill  Crest,  Grappenhall,  Cheshire 

Gow,  Robert  J.,  Ivy  Lea,  Hough  Green,  near  Widnes 

Gower,  Alfred  Roland,  "  Ashleigh,"  Furness  Park-road,  Barrow 
llGowland,  William,  Prof,    A.R.S.M.,    F.I.C.,  13,  Russell-road, 
Kensington,  W. 

Goyder,    George    Arthur,    Hawkins-road,    Mcdindie,    Adelaide, 
South  Australia 

Grace,  William  Frank,  30,  Hartington-villas,  Hove,  Sussex 

Graham,  Charles,  D.Sc.  (Lond.),  F.I.C.,  The  Reculvers,  Hastings 

Graham,    Christojiher  Colborne,    F.l.C,     Oriel    House,    Scar- 
borough. 

Graham,  Edward,  B.Sc,  Highcroft,  Tilehurst,  Berks. 

Grant,  James,   F.I.C.,   9,   Arthur-street,  Prestwich,   near  Man- 
chester 

Gravill,  Edward  Day,  F.R.M.S.,  42,  Walmsley-street,  Hull 

Gray,    George,  Canterbury  Agricultural  College,    Lincoln,    New 
Zealand 

Gray,  Robert  Whytlaw,  7,  Orme-court,  Bayswater,  W. 

Gray,  Thomas,  B.Sc,  Ph.D.,  204,  George-street,  Glasgow 

Greaves,  William  Abraham,  20,  Beacon-hill-road,  Newark 

Green,   Alfred   Henry,    A.I.C.,   Oaklands,    Lowton,    Newton-le- 
Willows,  Lanes. 
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Date  of 

Election. 

1885    Trans. 


C.  1894-5 


1893 

1902 

1905 
1903 

1878 
1887 

1878 
1874 
1885 

1873 

1894 
1891 

1874 

1896 
1888 
1905 
1902 
1879 
1895 
1903 


1880 

1893 

1889 
1900 
1896 

1871 
1902 


Trans. 


Trans. 


Proc. 


Trana. 


IC.  1 877-81 
laotf-  I 
1002.  ) 
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IIGreen,  Arthur  George,  F.I.C..  Prof.,  The  University,  Leeds,  and 

2,  Dartmouth-road,  Brondesbury,  N.W. 
Green,   Arthur   Henry,    Heathfiehl,    St.   Anne's-road    East,    St. 

Anne'son-the-Sea,  Lanes. 
Green,  Clarence  James,  B.Sc,  c/o   Messrs.  Nicholson   and  Co., 

Beaumont  Works,  St.  Albans 
Green,  Ernest,  113,  Hultou-street,  Moss  Side,  Manchester 
Green,  George  Felix  Dudbridge,  A.LC,  c/o  Messrs.  Davey  and 

Co. ,  Gaiusboro'-road,  Hackney  Wick,  N.  E. 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,    John    Edward,    A.R.S.M.,     Broadlea,    Urmston,    near 

Manchester 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

llGreenaway,  Alfred  John,  F.I.C.,  The  Orchard,  Chertsey,  Surrey 
Greenway,   Thomas  John,  F.LC,  The   Chillagoe   Railway   and 

Mines,  Ltd.,  Cliillagoe,  Queensland,  Australia 
Greenwood,  William  Henry,  Birmingham  Metal  and  Munitions 

Co.,  Ltd.,  Adderley  Park  Works,  Birmingham 
Greeves,  Alfred,  25,  Balmuir-gardens,  Putney,  S.W. 
Gregory,  Alfred  John,  M.D.  (Dur.),  M.R.C.S.,  D.P.H.   (Eng.), 

B.Sc,  Colonial  Secretary's  Ofiice,  Cape  Town,  South  Africa 
Greville,  Henry  Leicester,    F.LC,    Penistou,  61,  Hafton-road, 

Catford,  S.E. 
Grice,  Walter  Thomas,  9,  Dalhousie  square,  Calcutta,  India 
il  Griffith,  D.  Agnew,  The  Houghlands,  Kelsall,  Chester 
Griffiths,  John,  B.Sc.  (Wales),  The  Hollies,  Upton-park,  Chester 
Griffiths,  John  T.,  The  County  School,  Tenby,  S.  Wales 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  3,  Hill-side,  Lancaster 
Grimwade,   Wilfrid  Russell,  B.Sc.   (Melbourne),  342-346,  Little 

Flinders-street,    Melbourne,     Australia    Chemical    and    Gaa 

Department 
Grimwood,    Robert,    F.LC,     Chemical     Department,     London 

County  Council,  40,  Craven -street,  W.C 
Grimwood,  Robert  George,  F.LC,  43,  Leaside-avonue,  Muswell 

Hill,  N. 
Gripper,  Harold,  Chapel-lano,  Wilmslow,  Chcsliire 
Gritton,  Henry  Bertie,  The  Cottage,  Balnmin,  Sydney,  N.S.W. 
Grossman,     Edward     Henry,      12,      Alfred -place- west.     South 

Kensington,  S.W. 

II Groves,  Charles  Edward,  F.R.S.,  F.LC,  Kennington-green,  S.E. 

QrovoH,   Samuel    Ernest,   Inglosido,    Bridle-road,  South    Bolton, 
Co.  Durham 
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Date  of 

Election. 
1901 


1897 

1904 

1897 

1903 
1895 

1902 
1899 
1898 
1888 

1904 
1904 


Trans. 


Trans. 


Trans. 


1897 

1902 

1874 

1878 
1894 


1898 
1893 
1886  I  Trans. 


1899 
1881 
1892 


I  1876 

1893 
1891 


I 


Trans. 


Trans. 


C.  1904  ■ 


Groves,  William  Peer,   B.A.  (Cantab.),  Green  Bank,  Plumbley, 

Cheshire 
Grundey,  Frederick  Roscoe,  B.Sc.  (Vict.),  33,  Woodburn-square, 

Douglas,  Isle  of  Man 
Grundy,   Frank  Barnes,  F.I.C.,   Victoria  Mills,   Bredbury,  near 

Stockport 
Guest,     Edward     Graham,    M.A.     (Cantab.),     B.Sc.     (Lond.), 

5,  Churchill,  Edinburgh 
Gumersall,  Edward,  21,  New-road,  Rochester,  Kent 
Gunn,    Alexandt-r,    13,    W 11  by -terrace,    Fulwich-road,   Dartford, 

Kent 
Gunn,  Gilbert,  181,  Bury-new-road,  Summit,  Heywood,  Lanes. 
Gurney,  Elliott  Henry,  Agricultural  College,  Gatton,  Queensland 
Guthrie,  Alexander,  B.Sc,  Inglewood,  Eaton-road,  Coventry 
Guthrie,  Frederick  Bickell,  F. I. C,  Chemical  Laboratory,  Depart- 
ment of  Agriculture,  Sydney,  N.S.  W. 
Guthrie,  John  Monteath,  199,  Ferry-road,  Leith,  N.  B. 
Guttmann,  Leo  Frank,  Ph.D.  (Heidelberg),  A.LC,  The  College 

of  tiie   City   of   New   York,    New   York   City,    U.S.A.,   and 

18,  Aberdare-gardens,  N.W. 
Guttmann,  Oscar,  F.LC,  12,  Mark-lane,  E.C. 


Haas,  Paul,  B.Sc.   (Lond.),   Ph.D.   (Freiburg),   11,  Westbourne- 

park-road,  W. 
Habirshaw,  William  M.,  Glenwood  Works,  Yonktrs,  New  York, 

U.S.A. 
IIHadkiuson,  John. 
Hadley,  Arthur,  c/o  Messrs.  Crowley  k  Co.,   Ltd.,  The  Brewery, 

Alton,  Hants. 
Hadley,  E.  B.,  "Dalhara  Villa,"  Granville-road,  Southfields,  S.W. 
II  Hadley,  Henry  Edwin,  School  of  Science,  Kidderminster 
Haga,  Tamemasa,  D.Sc,  College  of  Science,  University  of  Tokio, 

Japan 
Ilaigh,  Percy,  c/o  Messrs.  Bird  Bros.,  Duxford,  Cambridge 
Hailes,  Alfred  James  de,  F.LC,  15,  Red  Lion-square,  W.C. 
Haines,   Walter  S.,  Prof.,   c/o  Rush  Medical  College,  Chicago, 

U.S.A. 
Hake,   Henry   Wilson,    Ph.D.    (Giessen),    F.LC,    Westminster 

Hospital  Medical  School,  Caxtou-street,  S.  W. 
Hale,  Henry  Ormsby,  Oundle  School,  Northants. 
Hall,  Alfred  Daniel,  M.  A.,  Lawes  Agricultural  Trust,  Rothamstad 

Experimental  Station,  Harpenden,  Herts. 
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Date  of 
Election. 

1889 


1891 

1889  Trans. 


1908 
1876 
1899 
1893 
1886 

1897 

1902 

1900 
1859 
1890 


1888 
1898 
1897 
1875 

1904 

1901 
1857 

1900 


Trans. 


Trans. 


Trans. 


1895 

Trans. 

1896 

1900 

1902 

Trani. 

1872 

Trans. 

1889 

1901 

Trent. 

1896 
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Hall,  Allan  Twistleton,  c/o  Messrs.  Sipons  Bfos.  and  Co.,  Ltd., 

Hull 
Hall,  Archibald,  F.I.C.,  34,  Bishopsgate-street,  E.G. 
Hall,    John   A.,    Victoria   Chemical   Works,    Victoria,    British 

Columbia 
Hall,  John  T.,  "West  View,  Stanwell,  Staines 
Hall,  Samuel,  F.I.C.,  East  London  Soap  Works,  Bow,  E. 
II  Hall,  Samuel  Godfrey,  19,  Aberdeen-park,  Highbury,  N. 
Haller,  Albin,  Prof.,  1,  Rue  de  Goff,  Paris 
Halliburton,    William   Dobinson,    Prof.,    M.D.,    B.Sc.   (Lond.), 

F.R.C.P.,  F.R.S.,  Church  Cottage,  17,  Marylebone-road,  N.W. 
Halliwell,  Edward,  F.LC,  c/o  Ribble  Joint  Committee,  2,  Stanley- 
place,  Preston 
Hallowell,  Thomas  Butterworth,  Ladyshawe  House,  New  Mills, 

West  Stockport 
Halstead,  Reginald  Gordon,  12  and  16,  Coleman-street,  E.C. 
llHambly,  C.  H.  Burbridge-,  "  Fairley,"  Weston,  Bath 
Hambly,  Frederick  John,  F.I.C,  c/o  The  Electric  Reduction  Co., 

Buckingham,  Quebec,  Canada 
Hamilton,  James  C,  Arnclitfe,  Arnside,  via  Carnforth 
Hamilton,  Oswald,  Old  Stratford,  Stony  Stratford,  Bucks. 
Hamilton,  Robert,  8,  We.stminster-terrace,  Ibrox,  Glasgow 
Hamlet,  William    Mogford,    F.LC,   Government    Laboratory, 

Macquarie-street,  Sydney,  N.S.W. 
Hammond,     Harold     Sankey,     Ontario     Agricultural    College, 

Gnelph,  Ontario,  Canada 
Hammond,  Herbert  Blackniore,  41,  St  James' -street,  Dover 
Hanbury,  Cornelius,  F.LC,  Plough-court,  Lombard-street,  E.C., 

and  Dynevor  House,  Richmond,  Surrey 
Haudcock,  Walter  Augustus,  A.LC.,  Pentlands,  39,  The  Avenue, 

Beckenham,  Kent 
Hanes,  Edgar  Sei)timu8,F.I.C,  34,  Koyes-road,  Cricklewood,N.W, 
Hanger,  Ralph  Hamilton,  Hawthorn-villa,  Newland,  Hull 
Hanley,   John,   F.LC,  32,  Wontworth-avenue,  New   Brighton, 

Cheshire 
Hanu,  Archie  Cecil  Osborn,  54,  Wood-vale,  Forest  Hill,  S.E. 
IHannay,   Jame.s  Hallantyne,    F.LC,    Cove  Castle,    Loch   Long, 

N.B.,  and  Whitehall  Club,  S.W, 
I  Hanson,  Alfred  Miall,  The  Abbey  Print  Works,  Whalley,  near 

iSlackburn 
Han.son,   Edward  Kenneth,  M.A.  (Cantab.),  A.LC,  Mapledene, 

Hadloy  Wood,  N. 
Hanson,  Wcldon,  Fairlcigh,  Clairmont-terrace,  Norton,  Stockton 
OM-Toes 
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Date  of 
Election. 

1897 


Trans. 


Trans. 


8. 1866-73 
V.P.  73-0 
80-8,  02-5 
P.  1895-7 


C.  1902-05 


Harbord,   Frank  William,   F.I.C.,    Surbiton  House,   Englefield 

Green,  Surrey 
Harcourt,  Augustus  George  Vernon,  M.A.  (Oxon.),  Hon.  D.C.L. 

(Dun.),   Hon.    LL.D.  (Montreal),    F.R.S.,   F.I.C.,  St.  Clare, 

Ryde,  Isle  of  Wight 
II Harcourt,    Leveson   Francis   Vernon,  M.A.   (Oxon.),    M.I.C.E., 

Haddon  House,  Weybridge 
II Harden,     Arthur,     D.Sc.    (Vict.),     Ph.D.     (Erlangen),    F.I.C., 

2,  Marlborough-road,  Richmond,  Surrey 
Harding,  Herbert,  B.Sc.  (Lond.),  47,  Streathbourne-road,  Upper 

Tooting,  S.W. 
Hards,    William   Benjamin,   B.A.,   Board   of  Education,   South 

Kensington,  S.W, 
Hardy,    James  Gordon,  c/o  The  Creston  Colorado  Mining  Co., 

Torres  Sonora,  Mexico 
Hargreaves,  A.  F.,  Esk  Hill,  Rosslyn,  Midlothian 
Hargreaves,  James,  Peel  House-lane,  Farnworth,   near  Widnes 
Hargreaves,  John,  F.I.C.,  Widnes,  Lanes. 
Hargreaves,  William  Arthur,  M.A.,  B.C.E.  (Melbourne),  F.I.C., 

Government  Analyst,  Adelaide,  S.  Australia 
Harker,     George,  D.Sc,     35,    Boulevarde,   Petersham,    Sydney, 

N.S.W. 
IIHarland,  Robert  Henry,  F.I.C,  37,  Lombard-street,  E.C. 
IjHarland,  William   Dugdale,  48,  King-street,  Manchester 
Harley,  Vaughau  Berkeley,  Prof.,  M.D.,  25,  Harley-street,  W. 
IIHanuan,  Frederick  Edwin,  c/o  Dr.  Piggott,  13,  Orchard-gardens, 

Teignmouth,  Devon 
Harman,  Harold  W.,  70,  Upper  Tulse  Hill,  S.W. 
Harmer,  Francis  Gerald,  Middle  Class  School,  Vernon-road,  Leeds 
Harold,  Frederick  Clarkson-,  23,  Chesnut-grove,  Birkenhead 
Harper,   Henry  William,   M.D.  (Va. ),  The  University  of  Texas, 

Austin,  Texas,  U.S.A. 
Harric,  Harold  William,   c/o  Messrs.  Harker,  Stagg  and  Morgan, 

15,  Lawrence  Pountney-lane,  E.C. 
Harrington,    B.    J.,    Prof.,    M.A.,    Ph.D.,    McGill   University, 

Montreal,  Canada 
Harrington,  William,  9,  Edgehill-terrace,  Bransby,  Whitehaven 
Harrington,  William  Bury,  Leeview,  Montenotte,  Cork 
Harris,  Frederick  William,  Sanitary  Chambers,  Glasgow 
Harris,  Harold,  Rouse  Lench,  Kingsholm,  Gloucester 
Harris,  Harry,  c/o  The  Hall  Mining  and  Smelting  Co.,  Nelson, 

British  Columbia 
Harris,  Henry  Penley,  8,  Howard-road,  Cricklewood,  N.W. 
Harris,  Sydney  Walters,  Devon  House,  Walter-ro»d,  Swansea 
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Date  of 
Election. 


1878 

i 

1895 

1888 

1894 

Trans. 

1883 

1901 

1888 

1902 

, 

1891 

1876 

Trans. 

1901 

1886 

1869 

1900 

1891 

1882 

1897 

1899 

1897 

1866 

Trans. 

IC.  \S77-\ 
80   } 

v.p.eo-si 

1890 

Trans. 

1900 

Trana. 

1900 

Trans. 

1885 

I 
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II  Harris,   Thomas  Frederick,   B.Sc,   Waterford   House,   Aylsliani, 

Norfolk 
Harris,   Walter,   M.A.  (Cantab.),  B.Sc.   (Lend.),  Ph.D.  (HeiJel- 

berg),  Sutherland  Institute  Technical  School,  Longton,  Staffs.. 
II  Harrison,  Albert,  Delaniere,  Grove-road,  South  Woodford,  Essex 
Harrison,  Edward  Frank,  B.Sc.  (Loud.),  F.I.C.,  2,  Charterhouse- 
street,  E.G.,  and  Langholm,  Purley  Oaks-road,  S.  Croydon 
Harrison,  Hugh  Erat,B.Sc.,  28,  Sussex-place,  Regent's  Park,  N.W., 

and  Faraday  House,  Charing  Cross-road,  W.C. 
Harrison,  John  Ansted,  B.Sc,  Brayton  House,  Wellington-row, 

Whitehaven 
Harrison,   John   Burchmore,    C.M.G.,    M.A.    (Cantab),    F.I.C., 

Government    Laboratory,    George    Town,    Demerara,    British 

Guiana 
Harrison,    Walter   Ernest,    15,    Lansdowne-road,    Handsworth, 

Birmingham 
Harrold,    Frederick     William,     South     Bank,     Elmstead-lane, 

Chislehurst 
Harrow,    George   Harrow    Unwin,    Ph.D.    (Wiirzburg),    F.l.C, 

Messrs.  Allsopp  and  Sons'  Brewery,  Burton-on-Tient 
Harry,     Frederick     Thomas,     106,     Sandmere-road,     Clapham 

Common,  S.W, 
Hart,  Bertram  Harvey,  The  Elms,  Old  Charlton,  Kent,  S.E. 
II Hart,  F.  W.,  Holly  House,  96,  Stoke  Newington-road,  N. 
Hart,   Herbert  William,   5,  Cambridge-road,   Ansdell,   Lytham, 

Lanes. 
Hart,  William  Beamont,  F. I.C.,  Laboratory,  8,  Exchange-street, 

Manchester 
Hartley,  Arthur,  Tlie  Brewery,  Emsworth,  Hants. 
Hartley,  Ernald  George  Justinian,  B.A.  (Oxon.),  The  Bungalow, 

Foxcombo  Hill,  near  Oxford 
Hartley,  Harold  Brewer,  B.A.  (0.von),  Balliol  College,  Oxford 
Hartley,  Thomas,   B.Sc.   (Lond.),    F.LC,   Swindon   and   North 

Wilts.  Technical  School,  Swindon 
Hartley,  Walter  Noel,  Prof.,  D.Sc.  (R.U.L),   F.R.S.,  F.R.S.E., 

F.LC,    Royal  College   of  Science,    Stophen's-grcen,    and   86, 

Waterloo-road,  Dublin 
Hartog,  Philip  Joseph,  B.Sc,  22,  Brondesbury-villas,  N.W. 
Hart-Smith,    Jamos,    A.R.C.S.,    F.LC,    4,    Grafton-mansious, 

Venn-street,  ('laj)liani,  S.W. 
Harvey,  Alfred  William,  13,  PendroUroiid,  St.  Catl<erine'H  Park, 

Hatchnm,  S.E. 
Harvey,     EriicHt    William,    A.IJ.S.M.,    Stont-leigh,   23,    Grove- 
road,  ('luphiim  i'liik,  S.W.  I 
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Date  of 
Election. 

1881  I 

1894  I 

1894  j 

1892  ! 

1880 

1894  j  Trans. 

1898 

1905  I  Trans. 

1900 


1903 
1891 


J   1898 
1902 

1899 

1905 
1876 
1889 
1875 

1872 

1894 
1896 
189l> 

1900 


C.  18!)5-0 


18<>8 

Trans. 

1885 

Trans.  1 

1 

1895 

Trans. 

1905 

1900 

Tran.s. 

Harvey,  Sidney,  F.  I.C.,  Canterbury 

Harvey,  W.  Pellew,  31,  Wal brook,  E.C. 

Hatfield,    John  Adams,    F. I.C.,  c/o   Messrs.    J.    Lysaght,    Ltd., 

Orb  Iron  Works,  Newport,  Mon. 
Hatton,  William  Percy,   c/o  Messrs.    W.    R.    Hatton  and  Sons, 

Wormwood  Scrubs,  W. 
Hawkes,    Alfred   Edward,   M.D.    (Brussels),    L.R.C.P.    (Ediu.), 

22,  Abercromby-squaro,  Liverpool 
Haworth,    Edward,    D.Sc,   Suuiiyside,   Norman-road,   RuDCom, 

Cheshire 
Haworth,  John,  17,  Knaresboro'-road,  Millhouses,  near  Sheffield 
Hawthorne,  John,  7,  Koseneath-villas,  Military-roatl,  Cork 
Haynes,  James  Herbert,   B.Sc.  (Vict.),  Es-eiidene,  Seymour-road, 

Ashley  Down,  Bristol 
Heasman,  Harold  Montague,  2,  Broadway,  Westminster,  S.W. 
Heath,  Jolin  William,  33,  Upper  Gloucester-place,  W. 
Heaton,  John,  SouthclitJe,  Roker,  Sunderland 
Heaton,    Noel,     B.Sc.    (Lond.),     20,     Baker-road,     Harlesden, 

N.W. 
Hedley,   George   Ward,    M.A.    (Oxon.),    2,    St.    Luke's-terrace, 

Cheltenham 
Heely,  Frederick  William,  10,  Yarborough-street,  Grimsby 
Helmer,  Otto,  F.LC,  11,  Billitfr-s<juare,  E.C. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.C. 
lIHellon,   Robert,  Ph.D.   (Heidelberg),   A.R.S.M.,  F.LC,   Whiu- 

thwaite,  Seascale,  via  Carnforth 
IIHelm,  Henry  James,  LS.O.,  F.  LC,  Simonstone,  27,  Haramelton- 

road,  Bromley,  Kent 
Helms,  Albert,  M.A.,  Ph.D.,  8,  Bridge-street,  Sydney,  N.S.W. 
Helps,  James  William,  3,  Tavistock-road,  Croydon 
Hembrou>;h,   James,  A.R.C.S.,   A.LC,    7,    Park-view,    Beestou 

Hill,  Leeds 
Hemingway,  Frank  Christian  Richard,   133,    Front-street,   Now 

York  City,  U.S.A. 
Hemmy,  Arthur  Stanley,  Prof.,  B.  A.,  M.Sc,  Government  College, 

Lahore,  India 
I  Henderson,  George  Gerald,  Prof.,  M. A.,  D.Sc.  (Glasgow),  F.l.C, 

The  Technical  College,  204,  George-street,  Glasgow 
Henderson,    James,    B.Sc.    (St.    Andrews),    Ph.D.,    c/o    Messrs. 

Horlick  and  Co.,  Racine,  Wisconsin,  U.S.A. 
Henderson,   James  Alexander  Russell,   Prof.,   B.Sc.   (Glasgow), 

Chihli  Provincial  College,  Paotingfu,  North  China 
Henderson,  John  Brownlie,  F.l.C  ,  Government  Analyst,  Brisb»i.e, 
Queensland 
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Date  of 
Election. 

1892 

1904 
1901 

1905 

1899 

1905 

1904 

1853 
1895 

1871 
1876 
1905 

1892 

1900 
1892 

1883 

1890 
1848 

1876 

1894 

1881 
1901 

1804 

1882 
1896 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


C.  1892-3 


C.  1903-05 


/  C.  1897-\ 
\    1901.    / 


Tram. 


FELLOWS    OF    THE   CHEMICAL    SOCIETY. 


Hendrick,    James,    B.Sc.    (Lond.),    F.I.C. ,    Marischal  College, 

Aberdeen 
Hendrickson,  Arthur  V.,  The  Gas  Works,  Lower  Sydenham,  S.E. 
Henley,    The    Hon.    Francis    Eobert,    M.A.    (Oxon.),    A.I.C., 

6,  Melville-street,  Edinburgh 
Henuings,  Carl  Richard,  Th.D.  (Freiburg),  19,  St.  Dunstan's  Hill, 

E.G. 
Henry,  Thomas  Anderson,  D.Sc.   (Lond.),   70,   Doneraile-street, 

Fulham,  S.W. 
Henstock,    Herbert,  B.Sc.    (Vict.),    Ph.D.  (Ziirich),  Greenfield, 

Huxley,  near  Chester 
Henzell,  Archie  Willoughby,  Orphan  Working  School,  Haverstock 

Hill,  N.W. 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Heriot,   Thomas  Hawkins  Percy,   37,   Church-crescent,  Muswell 

Hill,  N. 
Herman,  Douglas,  F.LC,  Rainhill,  Lanes. 
Heron,  John,  B.E.  (R.U.L),  F.LC,  110,  Fenchurch-street,  E.G. 
Hetherington,    Arthur    Lonsdale,    B.A.    (Cantab.),    Government 

Collegiate  School,  Rangoon,  Burma 
Hewitt,   John  Theodore,    M.A.,   D.Sc,    Ph.D.,  8,   Montpelier- 

road,  East  Twickenham 
Hewitt,  Samuel,  51,  Dover-street,  Norwich 
Hewlett,  John   C,    40,    Charlotte- street.    Groat   Eastern-street, 

E.G. 
II  Hey  cock,   Charles   Thomas,   M.A.    (Cantab.),   F.R.S.,    24,   Fitz- 
william-street,  Cambridge 
Heywood,  Joseph  H.,  231,  Drake-street,  Rochdale 
Hey  wood,  J.  S.  C,  Export  Department,  Storer's  Wharf,  Poplar, 

E. 
Hibbert,   Walter,    F.LC,    144,    Walm-lane,    Willesden    Green, 

N.W. 
Hichens,  James  Harvey,  M.A.  (Oxon.),  F.G.S.,  The  School  House, 

Wolverhampton 
llHiddingh,  Michael,  Newlands,  near  Capetown,  South  Africa 
Higgs,  Henry  Herbert,  B.Sc.  (Lond.),   "Ivanhoe,"  Highbridge- 

road,  Wylde  Green,  Binuingham 
Higgs,  Martin  Stangor,  Southern  Main  Reef  Estates,  Ltd.,  Mine 

Ollice,  Vcutorskroon,  Transvaal,  South  Africa 
II Hill,  Alexander. 
Hill,   Arthur    Croft,    M.A.,    M.D.,   B.S.,    (Cantab.),    M.R.C.S. 

(Eng.),  L.11.C.P.  (Lond.),  169,  Cromwell-road,  S.W. 
IJHill,  Charleu  Alexander,  B.Sc.  (Lend.),  F.LC,  16,  Brunswick- 
gardens,  Kensington,  W. 
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Date  of 

Election. 

1896      Proc. 

1897 
1894 


1892 
1898 
1873 
1896 
1903 

1900 

1894 

1870 

1898 

li 

1883 

1901 

1884 

1882 

1879 

1886 
1898 

1873 
1904 

1885 
1883 
190J 
1876 
1901 

1885 
1876 
1903 

1891 
1886 


Trans. 


Trans. 


C.  1883-5 


Hill,  ErnestGeorge,  Prof.,  B.A.  (Oxon.),Muir  College,  Allahabad, 

India 
Hill,  Sydney,  c/o  Messrs.  Blundell,  Spence  and  Co.,  Ltd.,  Hull 
Hills,  Edmond  Herbert,  Capt.   R.E.,  32,  Prince's-gardens,   Lon- 
don, S.W. 
Hills,  Harold  F. ,  Commercial  Gas  Works,  Stepney,  E. 
Hills,  Thomas  Herbert,  3,  Eliot  Park,  Blackheath,  S.E. 
II  Hills,  Walter,  225,  Oxford-street,  W. 
Hinchley,  John  William,  A.R.S.M.,  Royal  Mint,  Bangkok,  Siam 
Hindmarsh,  Leonard  King,  B.A.  (Oxon.),  The  Grammar  School, 

Sutton  ColdlieM,  near  Birmingham 
Hinks,  Percy  John,  A.R.C.S.,  F.LC,  "Woodstock,"  Beaconsfield- 

road,  Blackheath,  S.E. 
Hirsch,    Charles    Theodore   William,    M.D.,    M.R.C.S.    (Eng.), 

L.R.C. P.  (Lond.),  Charlineh,  Rectory-road,  Woolwich,  S.E. 
Hislop,  George  Robertson,  Gasworks,  Blackstoun-road,  Paisley 
IIHislop,  Lawrence,  Gasworks,  Uddingston,  Glasgow 
Hislop,  Robert  Findlay,  Craigielea,  Paisley 
IIHobbs,  Bedo,  Lamb  Brewery,  Chiswick,  W. 
Hobson,  Edwin,  Howdendyke,  Howden,  Yorks. 
Hodges,  Herbert  John,  224,  The  Rye,  Peckham,  S.E. 
llHodgkin,   John,    F.  I.C.,   F.  L.S.,   97,  Hamlet-gardens-mansions, 
Ravenscourt  Park,  W. 
Hodgkinson,  William   Richard  Eaton,  Prof.,  Ph.D.  (Wiirzburg), 

F.LC,  F.R.S.E.,  18,  Gleniuce-road,  Blackheath,  S.E. 
Hodgson,  Christopher,  33,  Oakdale-road,  Netheredge,  Sheffield 
Hodgson,  Harry  McAlpin,  Foxhill  Bank  Print  Works,  Church, 

near  Accrington 
IJHodgson,  Henry  Tylstou,  M.A.  (Cantab.),  Harpenden,  Herts. 
Hodgson,  Thomas  Reginald,  B.A.  (Cantab.),  15,Canonbury-8quare, 

Highbury,  N. 
Hogg,  Edward  Grindle,  1,  Southwick-street,  Hyde  Park -square,  W. 
Hogg,  W.  Douglas,  M.  D.  (Paris),  62,  Champs  Elysee.s,  Paris 
Hoit,  Alfred  Henry,  4,  Montgomerie-road,  Southsea 
Holcroft,  Harold,  M.A.,  Parkdalo,  Wolverhampton 
Holdcroft,  George  Frederick,  16,  De  Gray-street,   Beverley-road, 

Hull 
Holgate,  Thomas,  5,  Victoria-street,  Westminster,  S.W. 
Holland,  Philip,  F.LC,  22,  Taviton-street,  Gordon-square,  W.C. 
HoUingworth,    David   Vincent,     3,     Adelphi-terrace,     Crescent, 

Salford 
HoUoman,  Frederick  R.,  Southern-road,  Plaistow,  E. 
Holloway,  George  Thomas,  A. R. C  S. ,  F.  I. C. ,  57  and  58,  Chancery. 
I       lane,  W.C. 
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Date  of 
Election. 

1895 


1897 

1898 

1902 
1893 
1898 

1878 
1892 

1883 

1888 

1891 
1902 

1904 
1894 
1905 
1897 
1892 
1901 
1892 

1903 

1886 
1871 
1901 

1887 
1900 
1896 
1882 
1901 

1870 
1887 


Trans 
Trans.  | 
Trans.  ' 


Trans. 


Proc. 


Proc. 


TmiiH. 


FELLOWS    OF    THE    CHEMICAL   SOCIETY. 

Holme,  Arthur  Edward,  M.A.  (O.xon.),  The  Wheelwright  Gramma 

School,  Dewsbury 
Holmes,  John,  F.I.C.,   Government  Laboratory,  Clement's  Ini 

Passage,  W.C. 
Holroyd,  George  "William  Eraser,  B.A.,  1,  Carl  ton -gardens,  Ealing 

W. 
I  Holt,  Alfred,  jun.,  B.  A.,  Crofton,  Aigbiirth,  Liverpool 
Holthouse,  Harold  B.,  12,  Melton-grove,  West  Bridgford,  Notts 
Homfray,    David,    B.Sc.    (Lond.),    F.LC,    6,    Dartmouth-row 

Greenwich,  S.E. 
Hooker,  Aycrst  Henhani,  F.LC,  Board  of  Health,  Cairo,  Egypt 
Hooker,      Samuel     C,     4422,     Chestnut-street,     Pliiladelphia 

U.S.A. 
[Hooper,  David,  F.LC,  Curator,  Economic  and  Art  Section,  Indiai 

Museum,  1,  Sndder-street,  Calcutta,  India 
I  Hooper,  Egbert  Grant,   F.LC,  16,  Royal-avenue,  Sloane-sqnare 

S.W. 
I  Hooper,  Ernest  F.,  Wear  Fuel  Works,  South  Dock,  Sunderland 
Hopwood,  Arthur,  A.R.CS.,  A.LC,  49,  Stanley -street,  Tunstall 

Stoke-on-Trent 
Horn,  George  Mathieson,  Ivylands,  Epping,  Essex 

I  Hornby,  Richard,  M.A.  (Oxon. ),  Hailey  bury  College,  Hertford 
Horrod,  George  William  Thomas,  294,  Brixton  Hill,  S.W, 
Horseman,  James  Walter,  County  School,  Bedford 
Horsfall,  John,  4,  Grange-avenue,  Rawtenstall,  Manchester 
Horton,  Edward,  8,  Orford-street,  Chelsea,  S.W. 
Horwill,  Edgar  Edward  C,  6,  Devereux-rond,  New  Wandsworth 

S.W. 
Hoskinc;,  Arthur  Francis,  c/o  The  Aruba  Gold  Concession,  Ltd. 

Aruba  Island,  Dutch  West  Indies,  via  Cura9ao 
IHoskins,  Arthur  Percy,  F.LC,  Clonlee,  Rosetta  Park,  Belfast 
Houlder,  William  Washington,  North  Hyde  House,  Southall 
Ilouldershaw,  Arthur,  4,    Beacon-street,    Low   Fell,   Gateshead 

on-Tyne 
Houlding,   William,  B.Sc,  Arisaig,  Aigburth  Drive,  Liverpool 
Houston,  Adam,  Brisbane  House,  Bellahouston,  Glasgow 
Howard,  Albert,  South  Eastern  Agricultural  College,  Wye,  Keni 

II  Howard,  Alfred  G.,  Burnt  Hou.so,  Chigwell,  Essex 
Howard,  Bernard  Farnboroutrh,  A.LC,  Devon  Houso,  BuckhursI 

Hill,  Essex 

II Howard,  David,  F.LC,  Devon  House,  Buckhurst  Hill,  Essex 
IIHownrd,  David  Lloyd,  jun.,  Little  Friday  Hill,  Chingford,  Esse: 
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Date  nf 
Election. 


1889 

1875 

1904 

1882 

j 

1898 

1880 

1906 

; 

1876 

i 

1903 

1889 

1889 

1871 

1900 

1878 

1899 

1901 

1903 

1894 

Tr.iiis. 

1880 

Trans. 

1868 

1896 

1885 

1882 

1904 

1883 

! 

1869 

1899 

1883 

1885 

1878 

1893 

Trans. 

Howard,  George  William,  Calverley,  Tunbridge  Wells 

Howard,  Thomas,  F.I.C.,  60,  Ellington-street,  Liverpool-road,  N. 

Howarth,  John  George,  "Danes  Dyke,"  Lowther-road,  Bourne- 
mouth 

Howe,  J.   Lewi.s,  Prof.,  M.D.,  Ph.D.  (Gottingen,  B.A.  (Mass.), 
Washington  and  Lee  University,  Lexington,  Va.,  U.S.A. 

Howe,  Walter,  5,  Blenheim -road,  Bradford 

Howell,  Reginald,  96a,  Southwark-street,  S.  E. 

Howgate,   James  Henry,   B.A.   (Lond.),  The  Grammar   School, 
Huntingdon 

Howie,  William  Lamond,  Hanover  Lodge,  West  Hill,  Harrow 

Howorth,  Franklin  Wise,  46,  Lincoln's  Inu  Fields,  W.C. 
IIHoyle,  Richard  Ashworth,   Elm-grove,  Fairlawn-road,  Lytham, 
Lanes. 

Hoyles,  Henry  Richardson,  10,  Fore-street,  Wellington,  Somerset 
II  HudIe.ston,  Wilfrid  Hudleston,  M.A.  (Oxon.),  F.R.S.,  8,  Stanhope- 
gardens,  S.W. 

Hudson,   Edmund  Foster,    B.A.    (Cantab),    Churcher's   College, 
Petersfield,  Hants. 

Hudson,  William,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 

Hiibner,  Julius,  F.LC, Ash-villa,  Cheadle  Hiilme,  Cheshire 

Hughes,  Edward,  Kev.  Canon,  The  Rectory,  Barmouth 

Hughes,  Edwin  Reginald,  106,  Qui;en  Victoria-street,  E.C. 

Hughes,   Frank,  c/o  Khedivial    Agricultural  Society,  P.O.    Box 
(53,  Cairo,  Egypt 

Hughes,  George  Henry,  156,  Fenchurch-street,  E.C. 

Hughes,  John,  F.I.C,  Analytical  Laboratory,  79,  Mark-lane,  E.C. 

Hughes,  Joshua  Arthur,  1,  Bridewell-street,  Bristol 

Hughes,  Theophilus  Vaughan,  A.R.S.M.,  F.LC,  26,   Bamsley- 
road,  Edgbaston,  Birmingham 

Hughes,  Thomas,  F.LC,  Borough  Analyst's  OflBce,  31,  Loiidoun- 
square,  Cardiff" 

Hulme,  John,  5,  Duke-street,  Macclesfield 

Humphrys,     Norton    Henry,    4,    Tlje     Paragon,    Wilton-road, 
Salisbury 

Hunt,  Charles,  15,  Victoria-street,  Westminster,  S.W. 

Hunter,  Archibald  Glen  Kidston-,  Public  Analyst,  132,  Princes- 
street,  Dunedin,  New  Zealand 

Hunter,  John,  F.I.C,  37,  Chambers-street,  Edinburgh 

Hunter,  Matthew,  M.A. (Oxon.), Rangoon  College,  Rangoon, Burma 

Huntington,  Alfred  Kirby,  Prof.,  A.R.S.M.,  F.LC,  Metallurgical 
Laboratory,  King's  College,  Strand,  W.C. 

Huntly,     George     Nevill,     B.Sc.     (Lond.),     A.R.C.S.,    F.LC, 
96,  Gower-.street,  W.C,  and  66,  Sheen-road,  Richmond 
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Hurst,  George  H.,  22,  Blackfriars-street,  Salford 

Hartley,  "William  Holdsworth,  D.Sc.  (Lond.),  St.  Bartholomew's 

Hospital,  E.G. 
Huskisson,    Henry   Owen,    F.I.C.,    5,    Gordon-square,    London, 

W.C. 
Hutchin,  Henry  William,  Basset-road,  Camborne,  Cornwall 
Hutchinson,  Alfred,  M.A.  (Cantab,),  B.Sc,  Bryn-y-Mor,Saltbum- 

by-the-Sea 
II Hutchinson,  Arthur,  M.A.  (Cantab.),  Ph.D.,  Pembroke  College, 

Cambridge 
II  Hutchinson,  Christopher  Clarke,  F.I.C.,  13,  The  Boltons,  South 

Kensington,  S.W, 
Hutton,  Robert  Salmon,   D.Sc.   (Vict.),  The   University,  Man- 
chester 
Huyin,  MoungTha,  B.A.  (Calcutta),  Barrister-at-Law,  Moulmein, 

Burma 
Hyder,  Alfred  James,  22,  Guuton-road,  Upper  Clapton,  N,E. 
Hymans,  Herbert,  13  and  14,  Trinity-square,  E.C. 


Illchioka,  Tajiro,  Prof.,  19,  Maruyama  Shinmachi,  Hongo,  Tokio, 
Japan 
Idris,  Thomas  Howell  Williams,  110,  Pratt-street,  Camden  Town, 

N.W. 
Illnce,  Joseph,  Glenholme,  13,  Alfred-road,  Acton,  W. 
11  Ingle,     Herbert,    F.I.C.,     Government    Agricultural     Chemist, 
Pretoria,  Transvaal,  South  Africa 
Inglis,   John    Kenneth     Harold,    M.A.,    B.Sc.     (N.Z.),    B.Sc, 

(Edin. ),  University  College,  Gower-street,  W.C. 
Ingram,  Beresford,  William  Ellis  Endowed  School, GospelOak, N.W. 
Junes,  WilliaTn  Ross,  Pii.D.  (Heidelberg),  D.Sc.  (Vict,),  F.I.C., 

6,  Griffiths-road,  Wimbledon,  S,W. 
IlloJiides,  Stephen  Archigeues,  23,  Soeoud-nvenuc,  Hove,  Sussex 
II Irwin,  Wilfred,  Ingleluirst,  Highcr-lanc,  Stand,  Manchester 
II  Isaac,  John  F,  V, 

Ivatt,  Albert,   M.A.  (Cantab.),   "  The  Engadine,"  Histon,  Cam- 
bridge 


Jackmnti,  Eilwin  James,  60,  Belgravo-road,  llford,  Essex 
llJackKon,  Alfred  Hfurick,  Prof.,  H.Sc.Tho  Electrical  Engineering 
Srliool,  311),  Colli, is-Htrcet,  M((ll)ourne,  Australia 
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1894 

Trans. 

1882 

1900 

Trans. 
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Trans. 
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1900 

1878 

Trans. 

1895 

1904 

1904 

1878 

1901 

1879 

Trans. 

1902 

1902 

1882 

1906 

1898 

1898 

1896 

Proc. 

1901 

Proc. 

C.1882-5'V 
F.8.  I 
85.1)1 

V.P.95-9) 


F.G.S.,  Geological  Survey 
(Heid.), 


Jackson,  Clements  Frederick  Vivian, 

Office,  Perth,  Western  Australia 
Jackson,  David  Hamilton,   M.A.   (N.Z.),  B.Sc,  Ph.D. 

54,  Croftdown-road,  N.W. 
Jackson,  Edward,  F.I.C.,  "Raven's  Clift,"  Oxford-road,  Moseley, 

Birmingham 
Jackson,  Henry,  M.A.  (Cantab,),  Downing  College,  Cambridge 
Jackson,  Herbert,  F.I.C.,  Chemical  Laboratory,  King's  College, 

Strand,  W.C. 
llJackson,  Ransford  Valentine,  B.  A.  (Oxon.),  c/o  The  Scotch  and 

Irish  Oxygen  Company,  Polmadie,  Glasgow 
Jackson,  Samuel,   A.R.C.S.,  F.I.C.,  c/o  Messrs.  Binny  and  Co., 

Madras,  India 
Jackson,  William  Brannau,  Glengowan,  Caldercruix,  N,  B, 
Jackson,  William  Henry,  73,  Church-street,  West  Hartlepool 
ilJadhava,  Khasberao  B. ,  Nawasari,  Bombay  Presidency,  India 
Jaffe,  Adolf,  8,  Leybum-grove,  Shipley,  Yorks. 
Jago,  William,  F.I.C.,  3,  Crown  Oftice-row,  Temple,  E.G.,  and 

17,  Wilbury-avenue,  Hove,  Sussex 
James,  Alfred,  2,  Broad-street-place,  E.G. 

James,   Thomas  Campbell,   B.A.  (Cantab.),  B.Sc.   (Wales),  Uni- 
versity College  of  Wales,  Aberystwith 
James,  Walter  Richmond,  49,  Wednesfield-road,  Wolverhampton 
Jamioson,     Alexander,     134,     Castellain-mansions,    Sutherland- 
avenue,  W. 
Jamieson,  J.  S. ,  Government  Laboratory,  Durban,  Natal 
tllJapp,  Francis  Robert,  Prof.,  M.A.,  Hon.  LL.D.   (St.  Andrews), 

F.R.S.,  F.LC,  The  University,  Aberdeen 
Jardin,  David  Smith,  A.R.C.S,,  F.LC,  Rathgar  House,  Rathgar, 

Co.  Dublin 
Jardiue,  Douglas   Kennedy,  B.Sc.   (Vict.),  c/o  Daily  Chronicle 

Office,  Georgetown,  Demerara,  British  Guiana 
Jarmay,  Gustav,  F.LC,  Hartford  Lodge,  Hartford,  Cheshire 
Jarrard,  William  John,  B.Sc.  (Lond.),  A.R.C.S.,  The  University, 

Sheffield 
Jarvis,  George   Arthur,  The   Shrubbery,  Snedshill,  Wellington, 

Salop 
Jee,  Edwin  Charles,  D.Sc.  (Lond.),  F.LC,  89,  Pepys-road,  New 

Cross,  S.E. 
Jeffers,    Ernest   Haynes,    87,    Kyrle-road,   West   Side,  Clapham 

Common,  S.W. 
Jemmett,  AVilliam  Henry  Coutts,  M.A.  (Cantab.),  Tintern,  Gap- 

road,  Wimbledon,  S.W, 

t  Longstaff  Medallist,  18yi, 
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Jenkins,  Henry  Charles,  5,  Deerbrook-road,  Hcrne  Hill,  S.E. 
Jenkins,  Herbert,  15,  Old  Bond-street,  Bath 
II Jenkins,    John    H.     B. ,     Chemical   Laboratory,   Great  Eastern 

Railway  Works,  Stratford,  E. 
Jenks,  Robert   Leonard,   A.C.G.I.,  F.I.C.,  20,  Drakefield-road, 

Upper  Tooting,  S.W. 
Jennings,  Henry,  42,  Marlowes,  Hemel  Hempstead,  Herts. 
Jennings,  Walter  Ernest,  8,  Rawdon-terrace,  Ashby-de-la-Zouch 
Jcnnison,  Francis  Herbert,  F.LC,  26,  Derby-crescent,  Kelvinside, 

near  Glasgow 
llJerdan,  David  Smiles,  M.A.   (Glas.),   B.Sc.   (Vict.),  Ph.D.,  c/o 

Messrs.  J. and  G.  Cox,  Gorgie  Mills,  Edinburgh 
Jessop,  Samuel  Morton,  84,  Horbury-road,  Wakefield 
Jewson,  Francis   Albert  Bowen,  F.LC,  19a,  Devonshire-place, 

Brighton 
Johnson,    Charles   Harold,     M.D.,     CM.,    F.R.C.S.,    M.R.C.P. 

(Edin.),  "Beaumont,"  Noithcote,  Melbourne,  Australia 
Johnson,  Frederick  Edward,  Holly  House,  Cottingham,  Hull 
Johnson,    Harold,    D.Sc.    (Brussels),  5,  Avington-grove,  Penge, 

S.E. 
Johnson,  James  Edward,  F.LC,  40,  Idmiston-road,  Stratford,  E. 
Johnson,  John  Grove,  23,  Cross-street,  Finsbury,  E.C. 
Johnson,  John  Richard,  11,  Church-hill,  Walthamstow,  E. 
Johnson,  John  Tysilio,  Durham  School,  Durham 
Johnson,  OtisC,  Prof.,   730,   Thayer-street,  Ann  Arbor,  Mich., 

U.S.A. 
II  Johnson,  Samuel  H. ,  The  Warren  Hill,  Loughton,  Essex 
Johnston,  John   Haslam,  M.Sc.   (Vict.),  F.LC,   Public   Office.<», 

Hampton,  Middlesex 
John.stone,  James,  F.LC,  Braehcad,  Parkhill,  Rutherglcn 
Johnstone,  William  George,  c/o  Thomas  Manwell,  Esq.,  8,  Great 

Winchester-street,  E.C 
Jollyman,  Walter  Henry,  F.LC,  P.O.  Box  3782,  and  Goven.ment 

Laboratory,  P.O.  Box   1080,  Johannesburg,  Transvaal,  Sontli 

Africa 
Jones,  Alfred  Owen,  c/o  Messrs.  Carr  &  Co.,  Caldewgate,  Carlisle 
Jones,  Bernard  Mouat,  B.A.  (Oxon.),  .\lcala,  2,  Hermitage-road, 

Upper  Norwood,  S.E. 
Jones,    Edward,    B.Sc.     (Lond.),     F.LC,     15,    Macauhiy-rond, 

Ciapham,  S.W. 
Jones,    Edward    Willinm   Taylor,    F.LC,    The    Oakland^,    and 

10,  Victoria-street,  Wolverhnmptoii 
Jones,    P'rancis,    M.Sc,    F.U.S.  K.,    Beaufort  House,  Alexandra- 
park,  MandiOHtrr 
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1894 

]876 

Trans,  i 

1893 

\ 

1900 

Trans. 

1878 

1905 

1890 

1901 

1892 

Trans. 

1899 

1891 

1905 

1896 

1901 

1898 

1905 

1905 

1904 

Trans. 

1893 

Trans. 

i 

1891 

19,00 

1893 

1886 

Trans. 

1905 

Trans. 

1881 

Trans. 

1889 

A.C.G.I.,    F.I.C.,    Stour-villa,    Mistley, 
F.I.C.,    Royal    College    of    Science, 


II  Jones,    George  Cecil, 

Essex 
llJones,    Henry    Chapman, 

South  Kensington,  S.W. 
Jones,  Hetiley  Gordon,  F.I.C.,  32,  Beechhill-road,  Elthani,  S.E. 
Jones,    Humphrey   Owen,    M.A.    (Cantab.),    U.Se.    (I.ond.    and 

Wales),  Clare  College,  Cambridge 
Jones,  Henry  Williams,  Spencer-park,  Coventry 
Jones,  Horace  Francis,  7,  Marlborough-avenue,  Reading 
Jones,  John  Archyll,  B.Sc.,  2,  Stanhope-avenue,  West  Hartlepool 
Jones,   John   Lloyd    Thomas,     Major,     I. M.S.,     BycuUa    Cluli, 

Bombay 
Jones,  Lionel  Manfred,  Municipal  Technical  School,  Suffolk- street, 

Birmingham 
Jones,  Lauder  William,  A.B.  (Williams  CoU.),  Ph.D.  (Chicago), 

University  of  Chicago,  Chicago,  111.,  U.S.A. 
Jones,  Moses  William,  Greystonedale,  Kensington-hill,  Brisling- 
ton,  Bristol 
Jones,  Percy  Walter,  Toowong,  Brisbane,  Queensland 
Jones,  Robert  Haslewood,  88,  Norwood-road,  London,  S.E, 
Jones,  Robert  Henry,  M.Sc.  (Vict.),  The  Harris  Institute,  Preston 
Jones,  Thomas  Hill-,  Invicta  Mills,  Bow-common-lane,  E, 
Jones,  Tudor  Foulkes,  B.Sc.  (Wales),  Chatham  House,  Ramsgate 
Jones,  William  App.,  A.M.  (N.C.),  Ph.D.  (Baltimoie),  c/o  The 

Boston    Artificial    Leather    Co.,    Ludlow     and     Canal-street, 

Stamford,  Conn,,  U,S.A. 
Joseph,   Alfred   Francis,    A,R.C,S.,   95,  Mary  lands-road,  Maida 

Vale,  W. 
Jowett,   Hooper  Albert  Dickinson,   D.Sc.   (Lond.),    'Wausfell,' 

Church-avenue,  Sidcup,  Kent 
Jowett,  William  Hall,  3  and  5,  Concert-street,  Liverpool 
Joyce,  Thomas  Goode,  B.Sc,  (Lond.),  F.l.C,  41,  Britannia-row, 

Islington,  N. 


Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 

Kawakita,  Michitada,  Engineering  College,  Tokio,  Japan 

Kay,    Sydney   A,,    D,Sc.    (St.    Andrews),    United    College,    St. 

Andrews,  N.B. 
Kay,  William  Edward,  Marple  Lodge,  Marple,  Cheshire 
Kaye,  James   Robert,  M.B.,  M.Ch,  (Glas. ),   Medical   Officer  of 

Heal  til.  West  Riding  of  Yorkshire,  Waketield 
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C,  1903-5  :  Keane,  Charles  Alexander,  Ph.D.  (Erlangen),  M.Sc.  (Vict.), 
j  F.I.C,  The  Sir  John  Cass  Technical  Institute,  Jewry-street, 
j       Aldgate,  E.G. 

1 II Keeling,  Frank,  e/o  David  Stevenson  Brewing  Co.,  521,  Tenth- 
avenue,  New  York,  U.S.A. 
jllKeen,  Austin,  Cefn  Llys,  Bentley-road,  Cambridge 
IlKellas,  Alexander  Mitchell,  B.Sc,   2,  St.  Mark's-square,  Regent's 
Park,  N.  W. ,  and  Chemical  Dept. ,  Middlesex  Hospital  Medical 
School,  W.C. 
Kellner,  William,   Ph.D.  (Gottingen),  F.I.C,  Chemical  Depart- 
ment, Royal  Arsenal,  Woolwich,  S.E.,  and  135,  Victoria-road, 
Old  Charlton,  Kent 
Kelly,  Charles,  The  Technical  School,  Darwen,  Lanes. 
II Kemp,  David  Skinner,    52,    Coverdale-road,    Shepherd's   Bush, 

W. 
II Kemp,  William  Joel,  F.I.C,  Caerthillian,  Sidcup,  Kent 
Kemp-Welch,  Maurice,  B.A.  (Cantab.),  Parkstone,   Weybridge, 

Surrey 
Kendall,    George    Frederic,    B.A.,     The   Hollies,    Stratford-on- 

Avon 
Kendall,    James    Alfred,    F.I.C,    Lonesome    Chemical    Works, 

Streatham  Common,  S.W. 
IlKennicott,  Cass  L.,  314,  Railway  Exchange  Building,  Chicago, 

U.S.A. 
Kent,  Thomas  Oliver,  89,  Loughboro'-park,  Brixton,  S.W. 
Kenwood,  Henry  Richaid,  M.B,,  CM.  (Edin.),  L.R.CP.  (Loud.), 

Wadhurat,  150,  Bethune-road,  Stamford  Hill,  N. 
Kenyon,    Richard    Ernest,    M.Sc.    (Vict.),    Shebbear     College, 

Highampton,  N.  Devon 
Kerr,  James  Stewart,  A.R.C.S.,  A.I.C.,  Methodist  College,  Belfast 
Kerry,  William  Hugh  Rubens,  The  Sycamores,  Windermere 
Kershaw,  James  Henry,  Sewage  Works,  Aldwarko,  Rotherham, 

York. 
Kettle,  James  David,  B.Sc.  (Loud.),  1,  Vardens-road,  St.  John's 

Hill,  Battersea,  S.W. 
Kowley,  James,  B.A.  (Cantab.),  King  William's  College,  Castle- 
town, Isle  of  Man 
Kibble,  William  Oakes,   F.I.C,   General   Post  Otiice,    Denver, 

Colorado,  U.S.A. 
Kiddell,  Christopher  George,  B.A.,  Hadley  Highstone,  Barnet, 

Herts. 
Kiolty,  John  J.,  Nethersgato,  Cairo-road,  Walthamstow,  Essex 
Killby,  Leonard  Gibbes,  15.  A.  (Oxou.),  10,  Aberdeen-park,  High- 
bury, N. 


B'ELLOWS   Of   THE   CHEMICAL   SOCIETY. 


63 


Date  of 
Election. 

1900 


1884 
1904 
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1881 
1902 

1903 
1897 

1876 

1902 

1895 

1872 

1899 

1896 

1891 

1886 
1890 
1895 

1903 

1889 
1888 
1889 

1904 
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1896 
1894 
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Trans. 
Trans. 


Trans. 


Trans. 


0. 1887-92 


C.  1894-6 


Kilner,    George   Washington,    M.A.    (Lend.),    4,    Mel  rose-villas, 
Church  End,  Finchley,  N. 

Kilpatrick,    William    Stirling,    6,    Colebrook-stroet,    Hillhead, 
Glasgow 

Kin,  Thein,  B.A,  (Gal.),  Chemical  Examiner's  Office,  Rangoon, 
Lower  Burma,  India 

Kinch,  Edward,  Prof.,  F.I.C,  Royal  Agricultural  College,  Ciren- 
cester 

King,  Alfred  John,  Rock  Bank,  Bollington,  near  Macclesfield 
II  King,  Frank  Eustace,  B.Sc.  (Lond.),  A.I.C.,  Woodbury,  Pol  worth - 
road,  Streatham,  S.W. 

King,  Frank  William  George,  15,  Almond-road,  Tottenham,  N. 

King,  Herbert,  M.Sc.  (Vict.),  F.I.C, 8,  Avenue-road,  Scarborough 

King,  John  Falconer,   F.I.C,  Laboratory  of  City  Analyst,  20, 
Chambers-street,  Edinburgh 

King,     Sidney     Isaac,      1,     Russell-villas,      Strawberry      Hill, 
Middlesex 

Kingdon,  George  Holman,   M.A.   (Oxon.),  c/o  Messrs.  Crosfield, 
Limited,  Warrington,  and  Ivy  Lodge,  Froghall,  Warrington 
IIKingzett,  Charles  Thomas,  F.I.C,  Elmstead  Knoll,  Chislehurst, 
Kent 

Kinnersley,  Henry  AVultl",  A.  I.C,    London  County  Council,  40, 
Craven-street,  W.C 
IIKinnicut,    Leonard   P.,    Prof.,    Sc.D.    (Harv.),    77,    Elm-street, 

Worcester,  Mass.,  U.S.A. 
IlKipping,  Frederic  Stanley,  Prof.,  D.Sc.  (Lond.),  Ph.D.  (Munich), 
F. R.S.,  F.I.C,  University  College,  Nottingham 

Kirby,  Herbert  E.,  St.  Margaret's-mansions,  Victoria-street,  S.W. 

Kirk,  Oliver,  7,  Banklands,  Workington 
IIKirkaldy,  Patrick  Henry,  F.I.C,  Chemical  Department,  King's 
College,  W.C. 

Kirkby,    William,     Winster    House,     Thomfield-road,    Heaton 
Moor,  Stockport 

Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
IIKnaggs,  Alfred  Battye,  37,  Mann ville- terrace,  Bradford 

Knight,  Frederick  Charles,   Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 

Kniglit,  Harley  Fancut,   "  Ledbury,"  64,   Amhurst-park,  Stam- 
ford Hill,  N. 

Knight,  James,  M.A.,  D.Sc.  (Glas.),  St.  James's  Public  School, 
Calton,  Glasgow 

Knight,  John  Burnett,  Bushwood,  Wanstead,  Essex 

Knight,  William  Albert,  Sexey's  Trade  School,  Bruton,  Somerset 

Knights,  James  West,  F.  I.  C ,  County  Laboratory,  Cambridge 
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Trans. 


Trans. 


Trans. 
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Knowles,  Joshua,  Stormer-hill,  Tottingtou,  Bury 

Knowles,  Thomas  Torrens,  M.A.  (Cantab.),  27,  Peel-street,  Princes 

Park,  Liverpool 
Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus,  E.G. 
Koch,  Walter  Edward,   M.A.,  F.G.S.,  P.O.  Box  718,  El  Paso, 

Texas,  U.S.A. 
Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
Komppa,  Gustav,  Prof.,  Ph.D.,  Polyteclmik,  Helsingfors, Finland 
Koningh, Leonard  de,F. I.e., 4,  St.  Martin's-road,  Stockwell,  S.W. 
Krause,  G.,  Prof.,  Cbthon  (Anbalt),  Germany 
Kynaston,  Josiah   Wyckliffe,    F.I.O.,   Chemical    Laboratory,    3, 

Oak-terrace,  Beech-street,  Liverpool 
Kynaston,    William   Charles   Robert,    9,    Harland-road,    Higher 
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Ping,  William,  14,  Selsdon-road,  Wanstead,  N.E. 
Pingstcne,  George  Arthur,  Bulawayo  Public  Analyst,  P.O.  Box  445, 

Bulawayo,  South  Africa 
Pinkerton,  David  John,  Dalzell  Steel  and  Iron  Works,  Mothcr^ 

well,  N.B. 
Pisani,  0.  V.,  Effingham  ?Iouse,  Arundel-street,  Strand,  W.C. 
Pitt,  Arthur  Ernest,  6C,  Abbott-road,  Bromley,  E. 
Pitt,  Harold  Russell,  8,  Church-lane,  Charlton,  S.E. 
Pitt,  Theophilus,  16,  Colemau-street,  E.C. 
Pittuck,    Frederick    Williams,    St.    Nicholas'    Buildings   West, 

Newcastle-on-Tyne 
Pizey,  James  Henry,  A.R.C.S.,  A.I.C.,  Anchor  Chemical  Works, 

Provanmill,  Glasgow 
Piatt,    Charles,    M.D.,    Ph.D.,     Hahnemann    Medical    College, 

Philadelphia,  U.S.A. 

g2 
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Election. 


1860 
1899 

Trans. 

1903 

1899 

1888 

Trans. 

1898 

1904 

1902 

1901 

1896 

1897 

1894 

1 
Trans.  ! 

i 

1903 

I 

1890 

1899 

1848 

1898 

Trans.  ; 

1 

1891 

Trans. 

1903 

1884 

Proc, 

1904 

1895 

1883 

] 

1901 

1 

1896 
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II  Player,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
llPlimmer,  Robert  Henry  Ader.s,  U.Sc.  (Lend.),  3,  Hall-road,  N.W. 
1  Plyraen,  George  Horace  Gladstone,  The  Bulwarks,  St.  Aubyn, 
I       Jcrsej' 

{  Polkinghorne,  Bennett  C,  B.Sc,  17,  Humber-road,  Blackheath, 
i      S.E. 

Pollard,  Frederick  Ernest,  F.I.C.,  14,  Old  Hall-street,  Hertford 
I  Pollard,  ^Villiam,  B.  A.,  Ph.D.,  The  Museum,  Jcrniyn-street,  S.  W. 
!l Pollard,   William    Branch,  B.A.   (Cantab.),  Survey  Department, 

Public  Works  Ministry,  Cairo,  Egypt 
Pollitt,  George  Paton,  B.Sc.  (Vict.),  Ph.D.  (Bale),  Winnington, 

Northwich,  Cheshire 
Pollitt,  Charles  James  Tonilin,  c/o  Messrs.  Kynoch,  Ltd.,  Witton, 

near  Birmingham 
Pollitt,   Robert  Barnabas,  F.I.C.,  c/o  The   De   Beers   Explosive 

Works,  Cape  Town,  South  Africa 
Pollitt,  Samuel,  B.Sc.  (Vict.),  "Oak  Lawn,"  Holly-park,  Crouch 

Hill,  N. 
llPoUok,  James  Holms,   B.Sc.  (Glas. ),  Royal  College  of  Science, 

Stephen's-grecn,  Dublin 
Pond,     George     Gilbert,      Prof.,      M.A.,      Ph.D.      (Amherst), 

Pennsylvania  State  College,  Pennsylvania,  U.S.A. 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Ponthieu,  Georges,  c/o  Messrs.  Parke,  Davis  &  Co.,  Detroit,  Mich., 

U.S.A. 
Pontifex,    Edmund    A.,    M.LC.E.,    6,    Cadogan-court-gardens, 

Cadogan-place,  S.W. 
Pope,  Thomis  Henry,  B.Sc,  A.C.G.I  ,  F.I.C.,  Brewing  School, 
The  University,  Birmingham 
C.  luoc-2   jtPope,  William  Jackson,  Prof.,  F.R.S.,  F.LC,  16,  Hopc-slreet, 
Higher  Broughton,  Manchester 
Porter,  Robert  James,  11,  Arlington-street,  Hull 
II Porter,  Thomas  Cunningham,  M.A.  (Oxon.),  Upton-park,  Slough 
Porter,  Thomas  IJnton  Daniel,  D.Sc.  (Lond.),  161,  Downsoll-road, 

Stratford  New  Town,  E. 
Potter,  Arihur  Edward,  M.A.  (Cantab.),  P>.Sc.  (Lend.),  Rangoon, 

Burma,  India 
Potter,  t'liarh'S  I'Mward,  c/o  Mes.srH.    TaU^  and  Sons,    Ldve-huu- 

Sugar  Refinery,  Liverpool 
Potter,    Ifowland    Samuel,    97,    Belgrave-road,    Craiibiook-parl<, 

Ilford,  K. 
PottH,     Henry     William,     Hawkesbury     Agricultural     (^dlege, 
Richmond,  N.S.W. 

«  LuiiKNluir  MuditlllHt,  iiiua. 
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Date  of 

Election. 


1895 

1896 

Trans. 

1884 

1902 

1904 

Trans. 

1902 

1882 

1 

1899 

1901 

Trans. 

1903 

1889 

1870 

1871 

Trans. 

1889 

Trans. 

1896 

Proc. 

1897 

1882 

1902 

/  C.  1888. \ 

1875 

Trans. 

92   1 
V.P.1899  f 
I  1902  ) 

1901 

1886 

1905 

1905 

1868 

1894 

Powell,  Ilany  James,  530,  LorJship-laue,  S.E. 

Power,   Frederick    Beldiug,  Ph.D.   (Strassburg),   6,   King-street, 

Snow-hill,  E.G. 
II  Power,  Francis  R.,  The  Royal  Mint,  Melbourne,  Australia 
Fowney,  William  E.  F. ,  9,  Lancaster-road,  Stroud  Green,  N. 
Prentice,    Bertram,    Ph.D.     (Munich),     D.Sc.     (Edin.),     Royal 

Technical  Institute,  Salford 
Pribram,  Richard,  Prof.,  Celabowsky-Parb,  6,  Prague,  Bohemia 
ill  Price,  A.  F.,  2503,  Broadway,  San  Francisco,  Cal.,  U  S.A. 
Price,  Robert  Colcuiun,  Prof.,  The  Miller  School,  P.O.,  Albemarli 

Co.,  Virginia,  U.S.A. 
Price,  Thomas  Slater,  D.Sc.  (Lond.  and  Birm.),  Ph.D.  (Leipzig) 

A. I.e.,    Chemical    Department,  Municipal   Technical  College 

Suffolk-street,  Birmingham 
Prichavd,  George  Montague,  Ramtek,  Nagpur,  C.P.,  India 
Priestley,  Charles  W.,  B.Sc. ,  Cotesleigh,  Torquay 
Pritchard,    William,  Prof.,  President  Royal  Veterinary  College 

N.W. ,  and  5,  Regent's  Park-road,  Gloucester-gate,  N.W. 
Procter,  Henry  Richardson,  Prof.,  F.  I.C. ,  The  University,  Leeds 

and  Rowangarth,  Ben  Rhydding,  via  Leeds 
Proctor,  Charles,  F.I.C.,  27,  London-road,  Forest  Hill,  S.E. 
Proude,  James,  30,  Cromwell-terrace,  Halifax 
Pullar,  Herbert  Spindler,  Pullar's  Dye  Works,  Perth,  N.B. 
llPullar,  Rufus  D.,  Brahan,  Perth 
Puntan,     Herbert    Harding    Cruikshank,     Borough     Analyst 

London-chambers,  Durban,  Natal 
Purdie,     Thomas,     Prof.,     Ph.D.     (Wiirzburg),     Hon.     LL.D 

(Aberd.),    B.Sc.     (Lond.),    F.R.S.,    A.R.S.M.,    F.LC,    Th( 

University,  St.  Andrews,  N.B. 
Purvis,    John    Edward,     M.A.    (Cantab.),  A.R.C.S.I.,    F.I.C, 

University  Chemical  Laboratory,  Cambridge 
Pyke,  Lazarus  S.  M.,  M.I.C.E.,  10,  Westbourne-terrace,  Hyd 

Park,  W. 
Pyman,    Frank    Lee,  B.Sc.    (Vict.),  Ph.D.    (Bale),   The    Oaks 

Hitchin,  Herts. 


Quant,  Ernest,  2,  Park-crescent,  Torquay 

Quibell,  Oliver,  Shalem  Lodge,  Newark 

Quinn,  Gerald  G.,  8,  Church-view,  Norden,  Rochdale 


86 

Date  of 
Election. 

1901} 

1902 

1897 


Trans. 


1873    Trans. 


C.  188G-0 
V.  P.  9-2-5, 
1897-1!»00 
H'.S.  1902- 


Trans. 


Trans. 
Trans. 


Trans. 


1880 
1897 


Trans. 
Proc. 


C.  1891-2 
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Radcliffe,  Lionel  Guy,  6,  Alma-terrace,  Old  Trafford,  Manchester 

Ralphs,  Edwin,  Queen's  College,  Hong  Kong 

Ralston,    William,   B.Sc.    (Lond.),    F.I.C.,    3,    Windsor-terrace, 

Lintliouse,  Go  van,  Glasgow 
IIRamage,  Hugh,  B.A.  (Cantab.),  A.K.C.S.I.,  F.I.C.,  Ridgemont, 

Carrow-hill,  Norwich 
tllRamsay,  Sir  William,   K.C.B.,  Ph.D.  (Tubingen),  Hon.  LL.D. 
(Glas.),     Hod.    Sc.D.     (Dab.),     Hon.     D.Sc,     (Cantab,    and 
Columbia),    F.R.S.,  F.I.C.,    University  College,    W.C,    and 
19,  Chester-terrace,  Regent's  Park,  N.  W, 
Ramsden,  William  Cecil,  107,  Moyne-road,  Rathmines,  Dublin 
Ramshaw,  Walter,  16,  High-street,  Shaftesbury 
Ranken,  Charles,  Stockton-road,  Sunderland 
Ransom,  Francis,  The  Chilterns,  Hitchin 
Ratcliffe,  Walter,  21,  Mawdsley-street,  Bolton 
Ratcliffe,  William  Henry,  B.Sc.  (Loud.),  Westcombe,  Loampit- 

hill,  St.  Johns,  S.  E. 
llRawson,  Christopher,  F.LC,  2,  Melbourne-place,  Bradford 
llRawson,  Sidney  George,  D.Sc.  (Lond.),  F.LC,  Red  Hill  House, 

London-road,  Worcester 
Ray,  John  Armstedt,  jun  ,  B.A.  (Dub.),  15,  Nassau-street,  Dublin 
R&y,  PrafuUa  Chandra,  Prof.,  Presidency  College,  Calcutta 
II  Read,  Arthur  Avery,  F.LC,  3,  Fitzalan-place,  Cardiff 
Read,  Edwin  James,  B.A.  (Cantab.),  F.LC,  St.  Ives,  The  Avenue, 

Gravesend,  Kent 
Read,  Harold  McLean,   North    Lodge,    173,  Castleuau,   Barnes, 

S.W. 
Readman,  James  Fraser,  50,  Jane-street,  Glasgow 
Redding,  Richard  James,  29,  Isla-road,  Plumstead,  Kent 
Rcdfern,    Herbert    Stanley,    B.Sc.    (Vict.),    U.M.F.C    College, 

Ningpo,  China 
Redman,  Henry  Ramsden,  60,  Nelson-road,  Gillingham,  Kent 
Redwood,  Sir  Boverton,  Hon.   D.Sc.   (Ohio),  F.R.S.E.,   F.LC, 

4,  Bishoi>Hgatc-.street- within,  E.C 
Redwood,  Robert,  4,  Bishopsgato-streot-within,  E.C. 
Redwood,  TheophiUis  Horno,  F.LC,  15,  Red  Lion-square,  W.C. 
Ree,  Alfred,    Ph.D.    (Borne),    15,    Mauldeth-road,    Withington, 

Manchester 
Rood,  Lester,  F.LC,  Hyrsthof,  8,  South  Park-hill-road,  South 

Croy«lon 
llRogostor,  Williajn,  Lawn  Lodge,  Lsloworth,  Middlose.t 
Roid,  Alexander  Ferguson,  The  Gold  and  Silver  Extraction  Co., 
Ltd.,  208-210,  McPhoo  Building,  Denver,  Col.,  U.S.A. 
t  LoiigNlarr  MvdnlllHt,  1897. 
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Date  of 

Eloctiop 

1893 

1 

1881 

1 
•1 

1897 

1886 

1879 

Trans. 

1898 

Proc. 

1902 
1873 

Trans. 
Trans. 

/  V.P.  1 

18S1.4,  i 

89-92, 

97-1900. ,  1 

P.  1901  1 

\      1903   ;' 

1898 

Trans. 

1903 

1898 

Trans. 

1903 

1889 

1889 

1905 

1889 

1886 

1898 

1885 

Trans. 

1888 

Trans. 

1883 

1903 

1873 

1888 

1866 

1892 

1887 

Trans. 

Reid,   Thomas  Anderson,   c/o  Messrs.   Johnsen,   Jbrgensen,  and 

Wettre,   38,  Victoria-buildings,  Manchester 
llReid,  Walter  Francis,  F.I.C.,  Fieldside,  Addlestone,  Surrey- 
Remington,  John   Stewart,    Aynsomc,  Graiige-over-Santls,  Cam- 
forth,  Lanes. 
Remington,  Joseph  Price,  Prof.,  1832,  Pine-street,  Philadelphia, 

U.S.A. 
Rennie,    Edward    Henry,     Prof.,    D.Sc.    (Lond.),   F.I.C.,    The 

University,  Adelaide,  S.  Australia 
Renwick,  Frank  Forster,  Hylands,  Brentwood,  Essex 
Revis,  Cecil,  77,  King-street,  Hammersmith,  W. 

Reynolds,  James  Emerson,  Prof.,  Hon.  Se. D. ,  Hon.  M.D. 
(Dub),  L.R.C.S.,  L.R.C.P.  (Edin.),  F.R.S.,  F.I.C.,  29, 
Campden  Hill  Court,  Kensington,  W. 

Reynolds,   William   Colebrook,  B.Sc.  (Lend.),  Roselcigh,   Essex- 
road,  Dartfoid,  Kent 
Rhind,     Thomas,    M.R.C.S.     (Eng.),    L.R.C.P.     (Lond.),    69, 

Gloucester-road,  Regent's  Park,  N.W. 
Rich,  Edward  Milton,  18,  Manor-road,  Forest  Hill,  S.E. 
Rich,  Stiles  AVilliam  George,  c/o  Messrs.  Thomason  Chater,  Ltd., 

Stanley-street,  South  Brisbane,  Queensland 
Richards,    Duncan    Taylor,    67,    Osborne-avenue,    Westoe-Iane, 

South  Shields 
II Richards,  Edgar,  c/o  G.  K.  Richards,  E.sq.,  16,  Lafayette-square, 

Washington,  D.C.,  U.S.A. 
Richards,  Frederick  George,  21  Dutton-street,  Manchester 
llRichards,   Percy  Andrew  Ellis,   F.LC,   51,    Rowan-road,   Brook 

Green,  W. 
Richards,  William,  B.Sc. (Lond.), The  Clock  House,  Tooting,  S.  W. 
Richards,  William,  Flora  Cottage,  Eastbourne,  Darlington 
II  Richardson,    Arthur,     The    Central    Hindu    College,    Benares, 

N.W. P.,  India 
II  Richardson,    Clifford,    Director,  New  York  Testing  Laboratory, 

Long  Island  City,  New  York,  U.S.A. 
Richardson,  Frederic  William,  F.  I.C. ,  Oak  Lea,  Meuston,  Leeds 
Richardson,  Harold  Ernest,  B.A.,  B.Sc.  (Lond.),  63,  Lausdowne* 

road.  Seven  Kings,  llford,  Essex 
Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  N.  B.,  10,  Friar-lane,  Leicester 
Richardson,  Joseph,  Pansei  View,  Arran-avenue,  Marsland-road, 

Sale,  Manchester 
Richardson,  Reginald  Edensor  Stanley,  10,  Friar-lane,  Leicester 
Richmond,  Henry  Droop,  F.I.C,  8,  Woodfield-road,  Ealing,  W. 
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Date  of 
Election. 

1903 


1894 
1882 

1895 
1882 

1888 
1898 
1851 
1904 
1900 
1893 

1902 
1893 
1897 
1883 

1899 
1902 
1876 

1889 

1894 
1880 
1894 
1904 

1903 
1904 

1901 

1889 

1908 

1896 

1882 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Tran». 


C.  1878-80 
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Eicketts,    Guy     Dnnstan,    M.A.     (Cantab.),     The    University, 

Birmingham 
Riddick,  David  Gibson,  Stores  Department,  G.E.R.,  Stratford,  E. 
IIRideal,     Samnel,    D.Sc.    (Lend.),    F.I.C.,     28,    Victoria-street, 

"Westminster,  S.W. 
Ridge,  W.  T.  B.,  2,  Ashwood-terrace,  Longton,  Staffs. 
Ridsdale,  Charles  Henry,  F.I.C.,  Ferndale,  Linthorpc,  Middles- 
brough 
Rigby,  John  S. ,  26,  Bagot-street,  Wavertree,  Liverpool 
Rigg,  Gilbert,  4,  Park-road,  Acorington 
Riley,  Edward,  F.I.C.,  14 A,  Finsbury-square,  E.C. 
Riley,  Louis  John  Eczekiel,  A.LC,  8,  Newton-road,  "W. 
Riley,  Walter  A.,  Brunswick  Lodge,  New  market-road,  Norwich 
Rintoul,  William,  F.LC,  Royal  Gunpowder  Factory,  Waltham 

Abbey 
Roast,  Harold  James,  Y.M.C.A.,  ^lontrcal,  Quebec,  Canada 
Robbins,  James  Henry,  B.Sc,  4,  Sclborne-road,  Ilford,  Essex 
Roberts,  Ernest  Henry,  81,  Cicada  road,  Wandsworth,  S.W. 
IIRoberts,  Frederick  George  Adair,  Chemical  Works,  Carpenter's- 

road,  Stratford,  E. 
Roberts,  James,  jun.,  43,  Great  Western-roail,  Glasgow 
Roberts,  Jonathan  Hugh,  Jamaica  College,  Kingston,  Jamaica 
Roberts,  Martin  Fenn,   General  Tost  Office,  E.C,  and  Mabshill, 

Epsom. 
Roberts,  Richard  Wiglitwick,  c/o  A.  W.   Rowe,  Esq.,  Dashwood 

House,  9,  New  Broad-street,  E.C. 
Roberts, Thomas  John,  Ingleside,  Park-road, Huyton,  nr.  Liverpool 
Roberts,  William  Brittain,  Wildorspool  House,  Warrington,  Lanes. 
Robertson,  A.  B.,  Struan,  Giffuock,  Glasgow 
Robertson,     Franklin     Ernest,    Gloster     House,    Ilarders-road, 

Pcekham,  S.  E. 
Robertson,  Frederick,  120,  Wellington-street,  Glasgow 
Robertson,  Philip  Wilfred,  A.M.  (Wellington),  Trinity  College, 

Oxford 
Robertson,  William,  9,  Thirsk-road,   Lavender  Hill,   Battorsea, 

S.W. 
Robins,  Harry  Hollis,  c/o  Messrs.  Southwell  and  Co.,  Dockhcad, 

S.E. 
Robinson,  Archibald  Louis,   B.A.    (Dub.),   40,   Trinity  College, 

Dublin 
Robinson,   Honry  Fishwick,  M. Sc.   (Vict.),  2,   Richmond-.strcet, 

Droyl.sden-road,  Newton  Hcatii,  Manchester 
llRobinson,    Henry  llaliburlon,    M.A.  (Oxon.),    F.LC,  75,    Fin- 
borough  road,  West  Hronipton,  S.W. 
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1895 

1901 

1904 

1898 

1883 

1884 

i 

1905 

j 

1904 

1894 

1903 

1855 

'I'laiis. 

,^0. 1860-4  N 
1871-3. 
V.  P.  73-5  ' 

1S77-S0. 
i.  P.  80-2 

1891 

Trans. 

0.  1897-8 

1896 

Truns. 

1894 

1905 

1903 

1881 

1870 

1896 

1902 

1891 

Proc. 

1896 

1892 

1905 

1899 

1900 

Robinson,  Herbert  Lewin,   The   Plating  Co.,   10,    Kirby-strect, 

Hatton-garJen,  E.C, 
Robinson,  William  Hammond,  Ribblesdale,  Cardiff-road,  Llandaff, 

Soutli  Wales 
Rodger,  Robert,  54,  Rostrevor-road,  S.W. 
Rofe,  Henry  John,  M.A.  (Oxon. ),  8,  Victoria-street,  Westminster, 

S.W. 
Rogers,  Arthur  William,  Tadcaster  Tower  Brewery  Co.,  Tadeaster 
Rogers,  Francis  M.,  21,  Burma- road.  Stoke  Newington,  N. 
Rogers,  Harold  Rudolf,   B.A.  (Oxon.),  75,  South  Side,  Clapham 

Common,  S.W. 
Roger.s,    William    David,    A.R.C.S.,    A.I.C.,    36,    Grange-road, 

Smethwick 
Rolfe,  John  F. ,  Rock  Mount,  Whalloy-road,  Accrington 
Roose,  Fitzroy  Owen  Jonathan,  A.I.E.E.,  Brinklea,  Wimbornc- 

road,  Bournemouth 

Roscoe,  Sir  Henry  Enfield,  LL.D.  (Cantab.),  D.C.L.  (Oxon.), 
Hon.  M.D.  (Heidelberg),  Hon.  D.Sc.  (Vict.),  Ph.D.,  F.R.S., 
10,  Bramham-gardens,  South  Kensington,  S.W. 

I  Rose,  Thomas  Kirke,  D.Sc.  (Lond.),  6,  Royal  Mint,  E. 
Rosenheim,  Otto,  Ph.D.  (Wiirzburg),   68,  Belsize-park-gardcn.s, 
N.W. 
Ross,  Arthur,  F.I.C.,  1,  Glengall-road,  Old  Kent-road,  S.E. 
Ross,  Frederick  Wilson  Montrose,  21,  Soho-square,  W. 
Ross,  George  Archibald  Park,    M.B.,    Ch.B.    (Edin.),    D.P.H., 

69,  Leamington-terrace,  Edinburgh 
Ross,  Henry,  Rev.,  LL.D.,  Dallas  House,  Lancaster 
Ross,  Lewis  Buttle,  Driffield,  Yorks. 

Ross,  Raymond  St.  George,  F.I.C.,  Public  Analyst,  Burnley 
Ross,  William  Charles,   Capt.,    LM.S.,    M.B.,   Ch.B.,   D.P.H. 

(Edin  ),  Purulia,  Bengal,  India 
Rossiter,  Edmund  Charles,  F.I.C.,  4,  Park-road,  West  Smetliwick, 

Birmingham 
Rostron,  Harold,  B.Sc.  (Vict.),  202,  Tonge  Moor-road,  Bolton 
Rothwell,  Charles  Frederick  Seymour,  Beech  Croft,  Mobberley, 

Knutsford 
Rouillard,    Marie   Jean   Louis   Ernest,   B.Sc.   (Edin.),    Malvern, 

Natal,  South  Africa 
Ronndell,  Christopher  Foulis,  B.A.  (Oxon.),  Lieut.,  Guards' Club, 

Pall  Mall,  S.W. 
Row,  M.  C.   Nanjunda,  B.A.,  M.B.,  CM.  (Madras),  Mylapore, 

Madras,  India 
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1894  1 


1900 
1901 
1862 
1872 
189r. 


Trans. 


1889  Traus. 

1883 
1890 


1899 
1901 

1851 

1896 
1894 
1901 


1888 
1868 

1896 
1879 

1880 

1876 

1896 
1868 
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Sibley,  Samuel  Edward,  3,  Rutland-road,  Ilford,  Essex 
Sibson,  Alfred,  23,  St.  Mary  Axe,  E.G. 
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Smith,  R.  Greig,  D.Sc.  (Edin.),  Linnean  Society's  House,  Elizabeth 

Bay,  Sydney,  N.S.W. 
Smith,  Samuel,  Hillsboro',  Ooddard-aveuue,  Old  Swindon 
Smith,  Samuel  John,  41,  Grafton-street,  Dublin 
Smith,  Thomas   De,  M.A.    (Cantab.),  Moor   Piatt,   Caton,  near 

Lancaster 
ISmith,  William  Alexander,  M.A.,  M.B.  (O.xon.),  M.R.C.S.  (Eng.), 

Newport,  Essex 
Smith,  Watson,  F.LC,  34,  Upper-park-road,  Haverstock  Hill, 

N.W. 
Smith,  William  Veysey,  B.A.  (O.von.),  81,  Surrey  Street,  Norwich 

llSmithells,    Arthur,    Prof.,    B.Sc.    (Lond.),    F.R.S.,    F.LC.,  The 
University,  Leeds 

llSmyth,    John,    M.A.    (Dub.),    M.LC.E.,    Milltown,    Banbridgo, 

Ireland 
Smythe,    John    Seabury,     B.Sc.     (Vict.),     Ph.D.     (Wiirzburg), 

"Rantallard,"  Lance-lano,  Wavertree,  Liver))ool 
llSnai)e,   Henry  Lloyd,  Prof.,  D.Sc.  (Loud.),   Ph.D.    (Giittingcn), 

F.LC.,  Ralliolm,  Lathom-road,  Southport 
Sotldy,    Frederick,    M.A.    (Oxon.),    Choniical    Department,   The 

University,  Olnsgow 
Sodcau,  William   Horace,  D.Sc.  (Loud.),  K.LC.,  I'J,  East-iiiira<lc, 

Ncwcttnll<!-on-Tyne 
Sdliii,  CliarlcH  Emile,  K.i.C., '2,  Haipur-slrcct,  Bedford-row,  W.C. 
Solomon,    Frank  Oakley,    Dauntscy's  Agricultural  School,   West 

Laving'.on,  DevizcH,  Wilts. 
Sdiislndt,  Kilwanl,  Cliurcli  Field,  Cliosiiunl,  Herts. 
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Date  of 
Election. 


1893 

1875 

1897 

Proc. 

1897 

1902 

1883 

1892 

1905 

1901 

1883 

1886 

1887 

1894 

1905 

1859 

Trans. 

1863 

1885 

1864 

Tmns. 

C.  1872-0 

1882 

1858 

Trans. 

1892 

1877 

1899 

1897 

1879 

Trans. 

1904 

'  1902 

[   1904 

Sorrell,  Henry  Thomas,  The  Eagle  Brewery,  Wellclose-square,  E. 
Southall,  Alfred,  Garrick  House,  Riclimond  Hill,  Edgbaston 
Southerden,  Frank,  B.Sc.  (Lond.),  F.I.C.,  Royal  Albert  Memorial 

College,  Exeter 
Southern,   Thomas,   jun. ,    Wlieat    Hill   Chemical   Works,    near 

Broughton  Bridge,  Manchester 
Southworth,  William,    Agricultural  and    Horticultural  College, 

Uckfield,  Sussex 
Soward,  Alfred  Walter,  28,  Therapia-road,  Honor  Oak,  S.E. 
Spacknian,  Charles,  Rosehaugh,  Clitheroe,  Lanes. 
Speight,  William  Ewart,  Corporation  Sewage  Works,  Deightou, 

Huddersfield 
Spence,  John  Davidson,  2,  Hawk  Hill-place,  Perth-road,  Dundee 
S[>encer,  Ernest  Samuel,  Arborfield,  AVimbledon  Park,  S.W. 
Spencer,  Richard,  242,  Dalton-road,  Barrow-iu-Furness 
II Spencer,  Walter  Shelley,  Lyndene,  Darley-grove,  Fam worth,  near 

Bolton 
Spenzer,   John   George,  Prof.,    M.D.,  Ph.D.    (Strassburg),  Ohio 

Wesleyan  University,  261,  Ame-sbury-avenue,  Cleveland,  Ohio, 

U.S.A. 
Spielmann,  Percy  Edwin,  A.R.C.S.,  A.I.C.,  21,  Cadogan-gardens, 

S.W. 
Spiller,  John,  F. I.C,  2,  St.  Alary's-road,  Canonbury,  N. 
llSpiller,  William,  F.I.C.,  Atlas  Dye  Works,  Hackney  Wick,  E. 
llSpottiswoode,    William    Hugh,    Balliol    College,    Oxford ;    and 

6,  Middle  New-street,  E.C. 
Sprengel,  Hermann  Johann  Philipp,  Ph.D.  (Heidelberg),  F.R.S., 

Royal  Prussian  Professor  (titular),  Savile  Club,  107,  Piccadilly, 

W. 
llSquire,  Peter  Wyatt,  413,  Oxford-street,  W. 
Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  N.W. 
Squires,  Alfred  James,  "Greenbauk,"  Coroner's-lane,  Farnworth, 

Widnes,  Lanes. 
Stacey,  Henry  George,  300,  Higli  Holborn,  W.C. 
Stainer,  John  Ward,  103,  Cheriton-road,  Folkestone 
Stainer,  William  James,    B.A.,    5,   Girton-villas,  Osmond-road, 

Hove,  Sussex 
Stallard,  George,  M.A.  (Oxon.),  Hortou-crescent,  Rugby 
Stanger,  Reginald  Harry  Hursthouse,  Chemical  Laboratory  and 

Testing  AVorks,  2,  Broadway,  Westminster,  S.W. 
Stanger,  William  C.  S.,  Ambleside,  Corder-road,  Ipswich 
Stanley,  Harry,  B.Sc.  (Lond.),  The  Merchant  Venturera' Technical 

College,  Bristol 


Date  of 
Election. 

1887 

1895 

1903 


1899 
1900 

1870 
1870 
1902 
1896 
1882 

1897 

1885 
1890 

1900 

1905 
1898 

1901 
1892 

1884 
1905 

1895 

1880 
1897 
1895 

1902 
1891 
1888 

1896 

1908 
1905 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Trans, 
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llStansell,  Lionel  William,  F.  I.C.,  7,  Albion-place,  Maidstone,  Kent 
llStansfield,  Alfred,  D.Sc.   (Lond.),  McGill  University,  Montreal, 

Canada 
Stausfield,  Edgar,  B.Sc.  (Vict),  The  Technical  College,  Sunder- 
land 
Stansfield,  Samitel,  B.Sc.  (Vict.),  2,  Park-road,  Batley,  Yorks. 
Stapleton,  Henry  Ernest,  Prof.,  B.A.  (Oxon.),  B.Sc,  Presidency 

College,  Calcutta,  India 
Starey,  Arthur  John,  39,  Woodland-gardens,  Highgate,  N. 
llStark,  James  Fleming,  Roscdale,  Bromborough,  Cheshire 
Stead,  Francis  Bernard,  Clifton  College,  Bristol 
Stead,  John  Christopher,  1,  Finsbury-circiis,  E.C. 
Stead,  John  Edward,  F.R.S.,  F.I.C.,  11,  Queen's-terrace,  Middles- 
brough 
Steel,  F.  W.,  c/o  Messrs.   Cuming  Smith  and  Co.,   Yarraville, 

Melbourne,  Victoria 
Steel,  Robert  Elliot,  County  School,  Northampton 
Steel,  Thomas,  c/o  Colonial  Sugar  Refining  Co.,  O'Connell-street, 

Sydney,  N.S.W. 
Steele,  Bertram  Dillon,  D.Sc.  (Melbourne),  Heriot-Watt  College, 

Edinburgh 
Steger,  James,  B.Sc.  (Lend.),  Ill,  Chesterfield-road,  Bristol 
Steinhart,  Oscar  Julian,  Ph.D.   (Erlangen),    c/o  Steinhart,  Yogel 

&  Cloud,  Highlield  Works,  Feltham,  R.S.O.,  Middlesex 
Stell,  Samuel  Fen  ton,  25,  Henry-street,  Keighley 
yStenhouse,  James,    View-park-gardens,    Bonnyrigg,  Midlothian, 

N.B. 
Stcnhouse,  Thomas,  F.I.C.,  Townhead,  Rochdale 
Stennitt,  Sydney  Dockeray,  M.Sc.  (Vict.),  16,  Richmond-terrace, 

Whitechurch,  Salop 
Stephens,    Frank    R.,   c/o   Messrs.    Idris,    Pratt-street, 

Town,  N.W. 
llStephens,  Henry  Charles,  M.P.,  Cholderton,  Salisbury 
Stephens,  Michael  Edmund,  57,  Aldersgate-street,  E.C. 
Stephenson,    Herbert   Frederick,  A.R.C.S.,    Fairhaven,    Lucieu- 

road,  Tooting  Common,  S.W. 
Stephenson,  Robert,  jun.,  M.A.  (Cantab.),  Burwell,  Cambridge 
Stephen.son,  Thomas,  137,  George-street,  Edinburgh 
Stern,   Arthur   Landauer,    D.Sc.    (Lond.),    F.LC,   Southbauk, 

Stapt-nhill,  Burton-on-Trent 
Steuart,  DouKlas  Stuart  Spons,  B.Sc.  (Vict.),  The  Royal  Societies' 

Club,  St.  JainuM'H-streot,  S.W. 
Steven,  Alec  Bowring,  B.Sc.  (Lond.),  The  Univor.sity,  Leeds 
Btevcns,  Edmund  Henry,  Haw  House,  Rolhbury,  Northumberland 


Camden 
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Date  of 
Election. 


1905 

1897 

Trans. 

1903 

1899 

1903 

Trans. 

1904 

1864 

/C.  1872-5  \ 
1 86-8.94-7 

V.P. 
1 1900-03. ) 

1879 

1904 

Trans. 

1902 

1872 

II 

1866 

1874 

II 

1887 

1894 

Trans. 

1879 

Proc. 

II 

1873 

II 

1895 

1875 

II 

1879 

11 

1891 

II 

1900 

1887 

11 

1904 

Trans. 

1900 

1904 

Trans. 

II 

1885 

Trans. 

11 

Stevens,  Harold  Blythen,  225,  Oxford-street,  W. 

Stevens,    Henry    Potter,     M.A.    (0.\on,),    Ph.D.    (Heidelberg), 

F.I.C.,  15,  Borough,  London  Bridge,  S.E. 
Stevens,  Montague  White,  A.R.C.S.,  A.I.C.,  H.M.  Patent  Office, 

25,  Southampton-buildings,  W,C. 
Stevenson,  Arnold,  B.A.  (Cantab.),  4,  Porchester-gardens,  W. 
Stevenson,  Henry  Edward,  155,  Coventry-road,  Ilford,  Essex 
Stevenson,  Henry  Ernest,  "  Avondale,"  Ditton  Hill,  Surrey 

Stevenson,    Sir    Thomas,    M.D.     (Lond.),    F.R.C.P.     (Load.), 
M.R.C.S.  (Eng.),  F.I.C.,  Guy's  Hospital,  S.E. 

Stevenson,  William,  95a,  Southwark-street,  S.E. 

Stewart,  Alfred  Walter,  B.Sc.  (Glas.),  18,  Annfield-terrace,  Par- 

tickhill,  Glasgow 
Stewart,    Hector,    General   Manager,    Knight's   Petersburg  Gold 

Mines,  Ltd.,  Petersburg,  Transvaal,  South  Africa 
llStewart,  Walter,  3,  Queensferry-gardens,  Edinburgh 
Stock,  William  Frederick  Keating,  F.LC,  5,  Dixou-terrace,  Dar- 
lington 
I  Stocks,  Frederic,  Snead's  Green  House,  Elmley  Lovett,  Droitwich, 

Worcs. 
Stocks,  Herbert  Birtwhistle,  F.  I.C,  Lynwood,  Neston,  Cheshire 
Stoddart,  Frederick  Wallis,  F.LC,  Grafton  Lodge,  Sneyd  Park, 

Bristol 
llStokes,  Alfred  Walter,  F.LC,  Vestry  Hall,  Paddington,  W. 
"Stone,   Edward  Daniel,   Ackersley,  Cheadle  Hulme,  near  Stock- 
port, Cheshire 
Stone,  George,  Esk  Brewery,  Launceston,  Tasmania 
iStone,  John  Frederic  Matthias  Harris,  M.A.  (Cantab.),   F.L.S., 

Barrister-at-Law,  4,  Temple,  fi.  C. 
llStone,  AVilliam,  M.A.  (Cantab.),  F.L.S.,  F.Z.S.,  Oxford  and  Cam- 
bridge, Garrick,  Bath,  Union  and  Reform  Clubs,  and  I,  5  and 
6,  The  Albany,  Piccadilly,  W. 
I  Storey,    James    Ashburner,    B.Sc.    (Vict.),    Igalkanda    Estate, 

Elpitiya,  Ceylon  ;  and  Underfell,  Lancaster 
Storr,  Bertram  Vincent,   B.Sc.  (Vict.),  61,   Balfour-road,  Ilford, 

Essex 
llStrangman,  James  Pim,  38,  Rue  Desbordes-Valmore,  Paris-Passy 
Strealfeild,  Frederick  Henry,9,Crescent-road,  South  Tottenham.N. 
Strong,  Archie  Hugh,  63,  Herne-hill-road,  Camberwell,  S.E. 
llStruthors,  Robert  de  Jersey  Flemiug-,  B.A.  (Oxon.),  Exeter  Col- 
lege, Oxford 
llStuart,  Charles  Maddock,  M.A.  (Cantab.),  F.LC,  St.   Dunstan's 
College,  Catford,  S.E. 

H    2 
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Date  of 
Election. 

1897  Trans. 
1893 


1890 
1878 
1897 

1905 

1887 

1860 
1886 

1902 

1875 

1905 

1894 
1891 


1880 
1874 

1899 


1881 

1887 
1901 

1894 
1901 


Trans. 
Trans. 


Trans. 
Trans. 

Trans. 
Trans. 


1890 

1881  Tratis. 
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Stubbs,  George,  Arnside,  Hertford-road,  East  Finchley,  N. 

Styles,  Robert  Curling,  A.K.S.M.,  F.I.C.,  Knockhall,  Greenhithe, 

Kent 
IlSudborough,  John  Joseph,  Prof.,   D.Sc.  (Lond.),  Ph.D.  (Heidel- 

berg),  F.I.C.,  University  College  of  Wales,  Aberystwyth 
llSuguira,  Shigetake,  c/o  Tokio  Chemical  Society,  60,  Kasugacho, 
Koishikawa,  Tokio,  Japan 

Sumner,  Leonard,  B.Sc.  (Vict,),  Butt  Hill,  Prestwich,  near  Man- 
chester 

Sutcliffe,  Thomas,  Ivy  House,  Greetland,  Yorks 
llSutherland,  David  Alexander,  F.I.C.,  13,  Victoria-street,  West- 
minster, S.W. 

Sutton,  Francis,  F.  I.C,  Laboratory,  Bank  Plain,  Norwich 
II  Sutton,  Francis  Napier,  F.LC,  6,  Grosvenor-gardens,  Willesden 
Green,  N.W. 

Swain,  James,  17,  Winsham-street,  West-side,  Clapham  Com- 
mon, S.W. 

Swan,  Sir  Joseph  Wilson,  Hon.  M.A.  (Dun.),  Hon.  D.Sc, 
F.R.S.,  58,  Holland-park,  W. 

Swann,  Robert  Reed,  B.Sc.  (Dunelm),  The  Agricultural  College, 

Aspatria,  Cumberland 
llSwinburne,  James,  82,  Victoria-street,  S.W. 

Sykes,  Matthew  Carrington,  M.D.  (Dun.),  F.R.C.S.  (Edin.), 
M.R.C.S.  (Eng.),  L.R.C.P.  (Lond.),  D.P.H.  (Lond.),  Sykes- 
hurst,  Barnsley,  Yorks. 

Symons,  Brenton,Burwood,Warminster-road,  South  Norwood, S.E. 
llSymons,    William    Henry,    M.D.    (Brussels),    D.P.H.    (Oxon.), 
M.R.C.S.  (Eng.),  F.LC,  Health  Office,  Guildhall,  Bath 

Szarvasy,  Charles  Emerique,  Ph.D.,  Muegyetem  VIII,  Budapest, 
Hungary 


IjTakamatsu,  Toyokichi,  Prof.,  Engineering  College,  Imperial  Uni- 
versity, Tokio,  Japan 
IJTakamine,  Jokichi,  613,  West  142nd-street,  New  York,  U.S.A. 

Tankard,   Arnold  Rowsby,   11,   All  Saints'-road,   King's  Heath, 
Birmingham 

Tanner,  Alfreil  E.,  Westminster  Hospital,  S.W. 

Tatum,  George  William   Gerald,  1,   Hagley-grovo,   Hagloy-road, 
Birmingham 

Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 

Tate,   George,    Ph.D.  (Wiirzburg),    F.LC,  Windsor  Buildings, 
Qoorgo-street,  Liverpool. 
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Date  of 
Election. 

1884 

1890 

1867 

1894 
1882 

1894 
1880 
1891 
1888 
1905 
1874 

1902 

1901 

1878 

1879 

1901 
1894 
1881 
1893 

1895 

1905 
1899 

1901 

1871 
1905 

1874 
1875 

1877 
1904 
1886 


Trans. 


Trans. 


Trans. 


Trans. 


liTate,  Walter,  The  Woodlands,  Twerton-on-Avon,  Bath 
Tate,  William,  Prof.,  Hillside,  Somers-park-avenue,  Malvern  Link 
Tatlock,  Robert  Rattray,  F.I.C.,  11,  Bellshaugh-road,  Kelvinside 

West,  Glasgow 
Taylor,  Albert,  16,  Wellington-grove,  Stockport 
Taylor,  Gotfred  Midgley,  27,  Great  George-street,  Westminster, 

S.W. 
Taylor,  Herbert  John,  52,  Alexandra-crescent,  Dewsbury 
II Taylor,  James,  B.Sc,  Nymagee,  New  South  Wales 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  George,  3,  Outram-street,  Stockton-on-Tees 
Taylor,  John  William,  University  College,  Reading 
llTaylor,  Robert  Llewellyn,   F.LC,  37,    Mayfield-road,   Whalley 

Range,  Maucliester 
Taylor,  Thomas,  A.LC,  12,  Ancaster-drive,  Great  Western-road, 

Glasgow 
Taylor,  William  Henry,  B.Sc.  (Lond.),  F.LC,  4a,  Durlston-road, 

Northwold-road,  Upper  Clapton,  N.  E. 
llTcherniac,  Joseph,  Ph.D.,  c/o  South  Metropolitan  Gas  Co.,  709, 

Old  Kent-road,  S.E. 
llTeed,  Frank  Litherland,  D.Sc.  (Lond.),  F.LC,  9,  Mincing-lane, 

E.C. 
Templeraan,  William  Henry,  67,  Park-street,  Spring  Bank,  Hull 
IITerry,  Edwin,  374,  Brixton-road,  S.W. 
Tervet,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 
Thackrah,  James  Robert,  M.A.  (Oxen.),   Ph.D.   (Leipzig),  Tech- 
nical Schools,  Tavistock-road,  Plymouth 
Theodosius,  Alfred  Fletcher,  M.A.   (Oxon. ),  University  College, 

Oxford 
Thibault,  Paul  John,  Howell,  New  South  Wales 
Thiersch,    Harry   Alexander,    8,    Clifton-gardens,    Maida    Vale, 

W. 
Thomas,   Albert   Edward,    B.Sc.    (Lond.),    F.LC,    Science   and 

Technical  Schools,  Barrington-street,  Tiverton,  Devon 
II Thomas,  Charles,  J.  P.,  Stoke  Bishop,  near  Bristol 
Thomas,  George  Devenish,  B.Sc.  (Lond.),  18,  Randolph-gardens, 

Dover 
Thomas,  Harry  Edgecumbe,  Rockleaze  Point,  Clifton,  Bristol 
IIThomas,  Joseph  William,  F.LC,  Overdale,  6,   Kingswood-road, 

Shortlands,  Kent 
IIThompsou,  Beeby,  67,  Victoria-road,  Northampton 
Thompson,  Charles  Herbert,  Hillcroft,  Amblecote,  Stourbridge 
IIThompson,  Claude  Metford,  Prof.,  M.A.  (Oxon.),  D.Sc.  (Lond.), 
University  College,  and  38,  Park-place,  Cardiff 
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Date  of 
Election. 

189i 


1893 
1893 

1897 
1904 

1886 

1903 

1872 

1899 
1872 

1896 
1891 
1882 


1891 

1893 

1871 

1899 

1880 

1895 
1897 
1902 

1903 
1903 

1865 


Trans. 


Trans. 

Trans. 
Trans. 


Trans. 


Trans. 


C.1879-83i 
V.P.  84-7 
T,  89-90  ) 
P.  1899-  I 
1901     J 


C.1878-81 
V.P.  86^ 
01-4.  0«-9 
T.  1809 

03 
P.1003-06 
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Thompson,   Edward    Gumming,    40,    Gleuluce-voad,    Westcombe 

Park,  S.E. 
Thompson,  Frank  Ernest,  51,  Lichfield-road,  Walsall 
Thompson,    George     Roos,    The    Laboratory,    69,    Dock-street, 

Newport,  Mon. 
Thompson,  Harry,  Chemical  Laboratory,  5,  Bishop-lane,  Hnll 
Thom|ison,  Hubert,  B.Sc.  (Vict.),  Agricultural  College,  Holmes 

Chapel,  Cheshire 
Thompson,  William  Phillips,    95,   Shrewsbury-road,   Claughton, 

Birkenhead 
Thomson,  George  Malcolm,  Newington,  Danedin,  New  Zealand 

IIThomson,  John  Millar,  Prof.,  Hon.  LL.D.  (Glas.),  F.R.S.,  F.LC, 
King's  College,  W.C,  and  9,  Campden  Hill-gardens,  W. 

Thomson,  Robert  Tatlock,  F.LC,  156,  Bath-street,  Glasgow 

Thomson,     William,    F.LC,     Royal     Institution     Laboratory, 
Manchester 

Thomson,  William  Thomas,  Oxford-villas,  Waltham  Abbey 

Thonger,  Cecil  George  Freer,  The  Grange,  Hollcsley,  Suffolk 

Thome,  Leonard  Temple,  Ph.D.  (Wiirzburg),  F.LC,  2,  Denbigh- 
gardens,  Richmond,  Surrey 

Thorp,  Walter,    B.Sc.    (Loud.),    F.LC,    Analytical   Laboratory, 
Limerick 

Thorpe,  Jocelyn  Field,  Ph.D.,  The  University,  Manchester 
tllThorpe,    Thomas    Edward,    Prof.,  CB.,    D.Sc.    (Vict.),    Sc.D. 
(Dub.),  Ph.D.  (Heidelberg),  LL.D.  (Glas.),  F.R.S.,  Government 
Laboratory,  Clement's  Inn-passage,  W.C. 

Threlfall,  Richard,   Prof.,  M.A.   (Cantab.),  F.R.S.,  A.M.LC.E., 
80,  George-road,  Edgbaston,  Birmingham 

Thwaite,    Benjamin    Howarth,    29,    Great    George-street,    West- 
minster, S.W. 

Tibbals,  W.  I.,  187,  Canton-aveuuc,  Detroit,  Mich.,  U.S.A. 

Tickle,  Thomas,  B.Sc.  (Lond.),  F.LC,  83,  Queen-street,  Exeter 

Tidy,  Henry  Lothoby,  B.A.   (Oxon.),  15,  Adam-street,  Portnian- 
square,  W. 

Tighe,  Arthur,  Ranelagh,  Darling  Point,  Sydney,  N.S.W. 

Tilburn,  Charles,  31,  Hardy-street,    South    Yarra,    Melbourne, 

Australia 
IITildcn,  William  Augustus,  Prof.,    D.Sc.    (Loud.),    Hon.    Sc.D. 
(Dub.),   Hon.   D.Sc.  (Vict.),  F.R.S.,  F.  I. C,  Royal  College  of 
Science,  South  Kensington,  S.W.  ;  and  The  Oaks,  North  wood, 
Middlesex 

t  LongatarrMedAllist,  1881. 
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Date  of 
Election. 

1900  I 

1902 

1904 


1898 
1905 

1891 
1903 
1900 


1884 
1877 
1904 
1905 

1855 

1893 

1888 
1903 

1901 

1887 

1900 
1892 

1895 
1888 
1881 

1902 

1897 

1905 
1905 
1898 

1889 


Trans. 


Trans. 


Trans. 


Trans. 


I  Tilley,  James  Walter,  95a,  South wark -street,  S.E. 

I  Tindall,  Arthur  Lea  Butler,  M.A.  (Cantab.),  Dagnall,  Bakewell 

Tingle,  Alfred,  H.So.  (Lond. ),  PLD.  (Peun. ),  Imperial  Provincial 
I       College  of  Sliantung,  Chinanfu,  Shantung,  China 
il Tingle,  John  Bishop,  Ph.D.,  Johns  Hopkins  University,  Balti- 
more, U.S.A. 
Tisdale,  Charles  William  Walker,  University  College,  Reading 
Titherley,  Arthur  Walsh,  D.Sc.  (Vict.),  D.Sc.  (L'pool.),   Ph.D. 

(Heidelberg),  Southcot,  Moreton,  near  Birkenhead 
Tocher,  James  Fowler,  F.  I.C,  1,  Chapel-street,  Peterhead 
Tolson,  Stanley,  Sinclair,  Gravelly-hill,  Birmingham 
Tomliiis,  George   Edward,  "Fernleigh,"   Chuich-road,    Leather- 
head,  Suirey 
IITompson,  Frederick  William,  The  Bower,  Limpsfield,  Surrey 
llToms,  Frederick  Woodland,  F. LC,  Official  Analyst,  Jersey 
Tong,  Walter,  "  Holmdene,"  Pole-lane,  Failsworth,  Manchester 
Tonkin,  Arnold  Bertram,  Government  Laboratory,  Durban,  Natal, 

South  Africa 
llTookey,  Charles,  F.LC,  Museum  of  Practical  Geology,  Jermyn- 
street,  S.  W.,  and  The  Portland  Hotel,  Great  Portland-street,  W. 
II Towers,  John  William,  Victoria-road,  Widnes 
Townsend,  Charles  Francis,  1,  Morgan-road,  Bromley,  Kent 
Toyne,    Francis   Digby,    B.A.    (Cantab.),    95,    Goldsmith-sti-eet, 

Nottingham 
Tozer,  Herbert  Ackerman,  B.A.  (Lond.),  113,  Stepney  Green,  E. 
IJTraphagen,  Frank  W.,  Prof,,  Ph,D.,  Colorado  School  of  Mines, 

Golden,  Colorado,  U,S.A, 
Traquair,  John,  Glenfield  Starch  Works,  Paisley,  N.  B. 
Tra vers,  Morris  William,  Prof,,  D.Sc,  (Lond,),  F,R,S,,  University 

College,  Bristol 
Trehiirne,  Frederick  Gwilym,  Wrangbrook,  Llanishen,  near  Cardiff 
IITrewby,  Herbert,  62,  St,  John-street,  E.C, 
lITrigger,  Oliver,  F.I.C.,  Chemical  Dept,  Royal  Arsenal,  Woolwich, 

S,E. 
Trimen,  Stephen  Herbert,  Survey  Dept.,  Public  Works  Ministry, 

Cairo,  Egypt 
Tripp,  Edward  Howard,  Ph,D,   (Marburg),  The  Modern  Scliool, 

Bedford 
Troye,  Gustave  Arthur,  P.O,  Box  2706,  Transvaal,  South  Africa 
Tuck,  William  Bradshaw,  University  College,  Go wer-street,  W,C. 
Tucker,  Samuel  Auchmuty,  Ph,D,,  Columbia  University,  New 

York,  U.S.A. 
Tucker,  Willis  G.,  M.D,,  Ph.D.,  Medical  College,  Albany,  New 
York,  U.S,A. 
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Date  of 
Election. 

1896 


1892; 

1902; 

1897  I  Trans. 
1903; 
1886: 
1896  I 

1897! 


1888 

Trans. 

1897 

1902 

1883 

Trans. 

1904 

Trans. 

1889 

Trans. 

1871 

1888 

Trans. 

1892 

1904 

Trans, 

1899 

Trans. 

1876 

1876 

1903 
1885 


1876 

1865' 

1893    Trans. 

1889 

1904  1 
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Tuckett,    James    Edwin    Shum,    M.A.    (Cantab,),    Marlborough 

College,  Wilts. 
Tiier,  Arthur  Holt,  Thornhill,  Wigan,  Lanes. 
Tunnicliffe,  William  Wright,  B.Sc.,  Sunnyside,  Newhall,  Burton- 

on-Trent 
Turnbull,  Andrew,  Ph.D.  (Heidelberg),  3,  Lord-street,  Liverpool 
Turner,  Arnold,  84,  Molesworth-street,  Rochdale 
Turner,  Arthur,  The  Limes,  Aylesbury 
Turner,  Benjamin   Bernard,    B.Sc.    (Lond.),  Ph.D.  (Gottingen), 

Connecticut  Agricultural  College,  Storrs,  Conn.,  U.S.  A, 
Turner,  Basil  William,  Wood's-chambers,  5,  Moore  street,  Sydney, 

N,S.W. 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,  John  Scriven,  20,  Bury-street,  Bloomsbury,  W.C. 
Turner,  Lyon  Viccars,  Crescent  Lodge,  St.  John's,  S.E. 
IITurner,    Thomas,  Prof.,  M.Sc.  (Vict),   A.R.S.M.,    F.LC,   The 

University,  Birmingham 
Turner,  William  Ernest  Stephen,  M.Sc.  (Birm.),  B.Sc.  (Lond.), 

University  College,  Sheffield 
Turpin,    George   Sherbrooke,    M.A.    (Cantab.),    D.Sc.    (Lond.), 

High  School,  Nottingham 
IITustin,   John  Robert,   F.R.G.S.,   Albion   House,   The    Marina, 

Deal 
Tutton,   Alfred    Edwin    Howard,     D.Sc.    (Oxon.),    F.R.S.,    41, 

Ladbroke-square,  W. 
Tweedie,  Thoma.s  Shortridge,  Trensano,  Annan,  N.  B. 
Twiss,  Douglas  Frank,  M.Sc.  (Birm.),  The  Municipal  Technical 

School,  Suffolk-street,  Birmingham 
Tyler,  Ernest  Albert,  B.A.,  33,  The  Promenade,  Mount  Pleasant 
Typke,  Paul  George  William,  F.LC,  Lawn  House,  New  Maiden, 

Surrey 
Tyrer,  Thomas,  F.LC,  Stirling  Chemical  AVorks,  Abbey-lane, 

Stratford,  E. 
Tyrrell,  Dennis,  182,  King-street,  Norwich 
Tyson,  Thomas  B.,  4,  Fcrnhill-terrace,  Now  Quay,  Cornwall 


llUdall,  ThouKts  Bertram,  Ncwcastlc-under-Lymo,  Staffs. 

Umnoy,  Charles,  F.LC,  50,  Southwark-street,  S.E. 

Uinney,  John  Charles,  50,  Soutliwark-stroet,  S.E. 
llUnderliill,  Thomas  John,  "Stnnlcy,"  Quernmore-road,  Bromley, 
Kent. 

Uiiderhill,  William  Wood,  10,  Hartham-road,  HoUoway,  N. 
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Date  of 
Election. 

1897 


1882 
1890 

1903 

1901 

1883 

1882 

1894 

1879    Trans. 

1891 

1881 

1887 
1901 

1897 

1897 
1884 


1884 

1889 
1885 


1901 

1890    Traus. 


llUnwalla,  Rustomji  Navroji,  Medical  Dept. ,  Bhaunagar,  Kathiawir, 
India 


llVacher,  Francis. 
Valentin,  Basil  William,  Messrs.  Buckley  Bros. ,  Brewery,  Llanelly, 

S.  Wales 
Van  Laer,  Norbert,  c/o  Messrs.  Traman,  Hanbury,  Buxton  and 

Co.,  Ltd.,  Burton-on-Trent 
Varley,    Harold    Foy    Fleetwood,     110,    Woodlands-park-road, 

Harringay,  N. 
Vasey,  Samuel  Archibald,  F.I.C.,  Beechcroft,   Burnt  Ash-lane, 

Bromley,  Kent 
Vasey,  Thomas  E.,  B.Sc.  (Lond.),  c/o  Chancery-lane  Safe  Deposit 

Co.,  Chancery-lane,  W.C. 
Vaux,  Cutlibert,  11,  Thornhill-park,  Sunderland 
Veley,  Victor  Herbert,  M.A.,D.Se.,  {Oxon.),r.R.S.,20,  Bradmore- 

road,  Oxford 
Veiling,  Frederick  William  de,  B.A.,  High  Grade  Board  School, 

The  Boulevard,  Hull 
Venable,     Frank    P.,     Ph.D.,    Chapel    Hill,    North    Carolina, 

U.S.A. 
llVergara,  Vargas  Jose  Maria,  Apartado  No.  237,  Bogota,  Colombia 
Verteuil,  Joseph  de,   Clarence-street,   Port  of  Spain,  Trinidad, 

B.W.I. 
Viccajee,    Framjee    Ehurshedjee,    H.H.    The    Nizam's    Mint, 

Hyderabad,  Deccan,  India 
Vinter,  Percy  John,  M.A.  (Cantab.),  33,  Lynton-road,  Acton,  W. 
llVoelcker,  Edward  William,  A.R.S.M.,  F.I.C.,  22,  Tudor-street, 

Blackfriars,  E.C. 
llVoelcker,  John  Augustus,  Hon.  M.A.  (Cantab.),  Ph.D.  (Giessen), 

B.A.,  B.Sc.    (Lond.),  F.IC,    20,  Upper   Phillimore-gardens, 

Kensington,  W. 
11  Voss,  Walter  Arthur,  Eastwood-road,  Rayleigh,  Essex 
Vulte,    Hermann  T.,  Ph.D.,  Columbia   University,  New  York 

City,  U.S.A. 


llWade,  Frank,  A.R.C.S.,  F.J.C.,  76,  Beach  Farm-road,  Southsea, 
and  Laboratory,  H.M.  Dockyard,  Portsmouth 
C.  1905-     JlWade,  John,  D.Sc.  (Lond.),  F.I.C.,  7,  Trinity-square,  Southwark, 
S.E.,  and  Guy's  Hospital,  London  Bridge,  S.E. 


/C.l89l.5\ 
1  1902-04  / 
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Date  of 

Election. 

.903    Trans. 


1901  j 
1894 
1902' 
1884  i 

1893  1 

1888 

1899 

1897 
1868 

1881 

1898 

1900 
1899 

1894  Trans. 


1889 
1890 


Trans. 


1890 

1897  Trans. 

i 
1865  Trans. 

1888 
1881 

1898 

1879 
1904 

1905 
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Wadmore,  John  Mello,  M.A.    (Oxou. ),   Aldenham    School,    near 
Elstree,  Herts. 

Wager,  Morton,  B.Sc.  (Lend.),  63,  Dark-lane,  Batley,  Yorks. 
II Wagner,  William  G.,  Glyndhurst,  Ealing  Common,  W. 

Wain,  William  Charles,  Explosives  Department,  Sydney,  N.  S.W. 

Wainwright,   J.   Howard,   Ph.D.,   Room   1210,   60,  Wall-street, 
New  York  City,  U.S.A. 

Wait,    Charles   E.,    Prof.,  University   of  Tennessee,    Knoxville, 

U.S.A. 
JlWait,  Frank  Goodell,   Geological  Survey  Department,   Ottawa, 
Canada 

Walden,  Allan  Frederick,  M.A.  (Oxon.),  37,  High-street,  and  New 
College,  Oxford 

Walford,  Samuel  Matthew,  Wyncote,  Hatherlow,  Stockport 
llWalker,  Alexander,  Major-General,   C.S.I.,  R.A.,  5,  Montague- 
place,  Russell-square,  W.C. 
llWalker,    Archibald,    M.A.    (Oxon.),    F.I.C.,    7,    Crown-terrace, 
Dowanhill,  Glasgow 

Walker,    Andrew  Jamieson,  Ph.D.    (Heidelberg),  B.A.   (Dub.), 
Municipal  Technical  College,  Derby 

Walker,  Augustus  John,  1,  Linton-road,  Hastings 

Walker,  Charles,  c/o  T.  B.  Walker,  Esq.,  School  of  Mines,  Char- 
ters Towers,  Queensland,  Australia 

Walker,  Charles  Henry  Hirst,  M.A.  (Oxon.),  Secondary  School, 
Oldbury,  Birmingham 

Walker,  Daniel,  School  of  Mines,  Ballarat,  Victoria,  Australia 
C.  1899-04.  llWalker,  James,   Prof.,  D.Sc.   (Edin),   Ph.D.   (Leipzig),   F.R.S., 
University  College,  and  8,  Windsor-terrace,  Dundee 

Walker,  James  Samuel  Hourston,  M. B.,   CM.   (Edin.),  Clinical 
Research  Association,  1,  Southwark-street,  S.E. 

Walker,  James  Wallace,  Prof.,  M.A.,  Ph.D.,  McGill  University, 

Montreal,  Canada 
llWalker,  John  Francis,    M.A.   (Cantab.),   F.I.C.,  45,   Bootham, 
York  ;  and  Sidney  Sussex  College,  Cambridge 

Walker,  J.  T.  Aiiislio,  6,  Selwyu-road,  Upton  Manor,  E. 

Walker,  Robert  William,  GosseReld,  Moss-lano,  Ash ton-on- Mersey, 
Manchester 

Walker,    Samuel,    M.A.,    D.Sc.    (Edin.),    126,    Gilmore-place, 

Edinburgh 
llWalker,  Thomas  Hatfield,  Conyor's  Hou.se,  Nowcastlo-on-Tyue 

VValkor-Pole,  Miles,  71,  Do  Korlc-stroot,  Braamfontcin,  Johannes- 
burg, South  Africa 

Wall,  Francis  Henry,  7,  King'e-parade,  Church  Kml,  Fiuchley, 
N, 
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Date  of 
Election. 

1901 

1884 
1878 

1904 
1902 

1883 


1888 

1903 

1899 

1884 

1905 
1864 
1895 
1891 
1875 


1863 

1871 
1888 
1895 

1882 
1901 

1894 
1893 

1885 

1905 

1887 
1899 


Trans. 


C.1874-0 
78-82. 
V.P. 
89-93. 


Trans. 


Wallace,  Heibert  George,  Blenheim  Club,  12,  St.  James's-square, 

S.W. 
II Wallace,  Robert,  Prof.,  The  University,  Edinburgh 
IjWaller,  Ehvyn,  A. M. ,  Ph. D.,  7,  Franklin-place,  Morristown,  N.J., 
U.S.A. 
Walling,  Leon  Edward,  43,  TTuion-road,  Rotherhithe,  S.E. 
llWallis,  Thomas  Edward,   B.Sc.  (Lond.),  A.I.C.,  37,  Upper  Gros- 
venor-road,  and  The  Technical  Institute,  TunJ>ridge  Wells,  Kent 
IJWalmsley,    Robert    Mullineux,     D.Sc.     (Lond.),    Northampton 
Institute,   St.    John   Street-road,  Clerkenwell,  E.G.,  and   23, 
Hilldrop-road,  Caniden-road,  N. 
Walrond,    Edward   Dulrymple,    li.A.    (Cantab.),  North   Eastern 

Counties  School,  Barnard  Castle,  Durham 
Walsh,  Thomas  Crosbie,   Casilla  12,   Autofagasta,   Chile,  South 

America 
Walton,     Robert    Hawks,    Flinders,     Martin's-avenue,     Bondi, 
Sydney,  N.S.W. 
IjWalton,  Thomas  Utrick,  B.Sc.  (Glas.),  F.I.C,  Colonial  Sugar 

Kefining  Co.,  Sydney,  N..S.W. 
Want,  William  Phillip,  11,  Peartield-road,  Forest  Hill,  S.E. 
Ward,  George,  F.I.C,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  George  John,  Hallam  Fields,  Ilkeston 
Ward,  Thomas  Armistead,  15,  Exchange-street,  Blackburn 
Wardle,  Sir  Thomas,  F.G.S.,  Leek,  Staffs. 

ilWaringtou,   Robert,  Prof.,  M.A.  (Oxou.),  F.R.S.,  High  Bank, 
Harpcndeu,  Herts.  ^ 

Warner,  George  Joseph,  Halton  Villa,  Widnes 

Warrick,  Frederic  Walmsley,  6,  Nile-street,  City-road,  N. 

Warrington,  Thomas  Cotterill,  M.A.  (Oxou.),  29,  Stockwell-street, 
Leek,  Staffs. 

Waterfall,  Charles  James,  F.I.C,  4,  Queen-square,  Bristol 
IJWaterhouse,  James,    Major-General,   I.S.C,  Hurstmead,    High- 
street,  Eltham,  Kent 

Waterhouse,  Robert,  8,  Severn-road,  SheflBeld 

Watson,   Alexander  Forbes,    B.Sc.    (Edin.),  F.I.C,  Laboratory, 
Watliug-street,  Dublin 

Watson,    Charles,    c/o    Messrs.   Josiah    Hardman,    Ltd.,    Aston 
Church-road,  Birmingham 

Watson,    Edwin    Roy,     B.A.     (Cantab.),    B.Sc.    (Lond.),    Civil 

Engineering  College,  Sibpur,  Calcutta,  India 
II  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 

Watson,   Fred  Sheasby,   B.Sc.    (Vict),   Sandgate,    Villiers-road, 
Woodthorpe,  Nottingham 
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Date  of 
Election. 

1904 


1883 
1876 
1877 


Trans. 


1904 

1883  Trans. 


Traus. 
Trans. 


Trans. 


1872 

1878 
1888 

1901 
1902 

1883 

1866 
1877 
1904 

1904 

1905 

1904 

1898 

1901 

1888 

1898 
1891 

1884  i  Trant. 

1902 
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Watson,    Herbert    Wood,    B.Sc.    (Vict.),    HI,    Brudenell-road, 

Hyde-park,  Leeds 
llWatsou,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  W. 
II Watson,  William  Henry,  J. P.,  Croft  Hall,  Seascale,  Cumberland 
Watt,  Alexander,  c/o  Messrs.  Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watt,  Francis  Langston,  A.R.C.S.,  A.LC,  Russcnden,  Stanley- 
street,  Epping,  near  Sydney,  N.S.  W. 
Watts,    Hon.    Francis,    C.M.G.,    Hon.    D.Sc.    (Birm.),    F.LC, 

Government  Laboratory  for  the  Leeward  Islands,  Antigua,  West 

Indies 
llWatts,  John,  M.A.  (Oxon.),  D.Sc.  (Lond.),F.I.C.,  Mertou  College, 

Oxford 
Watts,  John  I.,  Beechfield,  Hartford,  Cheshire 
Way,  Edward  John,  F. I.C,  New  Kleinfontein  Co.,  Ltd.,  Beuoni, 

Transvaal,  South  Africa 
Wayland,  William  A.,  12,  Albert- road,  St.  John's,  S.E. 
Webb,  Arthur  James,  M.A.  (Oxon.),  B.Sc,  21,  Hammelton-road, 

Bromley,  Kent 
Webster,  Charles  Stuart  Stanford,  F.  I.  C,  Malvern  House,  Redlaud, 

Bristol 
Webster,  G.  W.,  1,  Grange-road,  West  Kirby,  Birkenhead 
Webster,  William,  50,  Tlie  Park,  Blackheath,  S.E. 
Weeks,    Henry    Bridges,     F.I.C,    The    Retreat,    Infield-park, 

Barrow-in-Furne.ss 
Weinberg,  John,  Rosa  Sugar  Works  and  Distillery,  Rosa  United 

Provinces,  India 
Weiskopf,  Eric  H.,  Dynamite  Factory,  Modderfontein,  Transvaal, 

South  Africa 
Weiss,  Carl   Friederich    Richard,   M. A.,  Ph.D.   (Bale),   27a,  St, 

Mary-nt-hill,  E.C. 
Weissmiillcr,  Edward  Charles,  8,  Stanley  Villas,  Greenway-road, 

Runcorn 
Welch,  George  Edward,  B.Sc.  (Lond.),  Grammar  School,  Wake- 
field 
Welch,  John  Cuthbert,  General  Superintendent,  Alaska  Copper 

Co.,  Coppermouut,  Alaska,  U.S.A. 
Wclchman,  Frank  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 
Wellington,  Stephen  Ncwcombe,  c/oTlie  Gas  and  Water  Co.,  Ltd., 

Colombo,  Ceylon 
Wells,  James  S.  C,  Ph.D.  (Columbia),  Columbia  University,  New 

York  City,  U.S.A. 
Wells,  Jolui  William,  M.D.,  CM.  (Ediii.),  Springburn,  Moutaguc- 

Htrcet,  Blackburn 
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Date  of 
Election. 

1890 


1903 
1897 
1888 
1886 
1897 
1899 


Trans. 


Trans. 


1902 

1898 
1883 

1892 
1893 
1902 

1905 

1894 

1893 
1897 


1879 
1897 
1893 
1891 
1899 
1889 
1905 
1897 
1903 
1893 

1885 
1896 
1901 


Wells,  Sydney  Russell,   B.Sc,  M.D.  (Lond.),  M.R.C.S.   (Eng.), 

M.R.C.P.  (Lond.),  24,  Somerset-street,  Portland-place,  W. 
Welsford,  Giles  Haddon,  Royal  Gunpowder  Factor}',   Waltham 

Abbey,  Essex 
Welsh,  John,  M.R.C.S.  (Eng.),  L.R.C.P.  (Lend.),  43,  Tarvin-road, 

Chester 
Wernei-,  Emil  Alpbonse,  F.I.C.,  5,  Church-avenue,  Rathmines, 

Dublin 
Wertheimer,  Julius,  Prof.,  B.A.,B.Sc.  (Lond.),  F.I.C.,  Merchant 

Venturers'  Technical  College,  Bristol 
West,  Charles  Alfred,  A.R.C.S.,  F.I.C.,  95,  Oakhill-road,  East 

Putney,  S.W. 
West,  George  Hardstaff,  B.Sc.  (Lond.),  County  School,  Pembroke 

Dock 
West,  Joseph,  50,  Poplar-grove,  Fenton,  Stoke-on-Trent 
Weston,  Frank  Edwin,  43,  Larkhall-rise,  Clapham,  S.W. 
Wetzel,  Henry  Adolph,  c/o  Messrs.  Parke,  Davis  k  Co.,  P.O.  Box 

470,  Detroit,  Michigan,  U.S.A. 
Whalley,  Lawrence  John  de,  148,  Jerningham-road,  New  Cross,  S.E. 
Whalley,  Sidney,  B.Sc.  (Lond.),  18,  Nevilledale-terrace,  Durham 
Wheeler,  Edward  J.,  Ph.D.,  79,   Chapel-street,  Albany,  N.V., 

U.S.A. 
Wheeler,  Ernest,  335,  Park-road,  Oldham 
Wheeler,  Henry  L.,  Ph.D.  (Yale),  The  Sheffield  Laboratory,  New 

Haven,  Conn.,  U.S.A. 
llWheeler,      William     Ernest,      40,      Gillott-road,      Edgbaston, 

Birmingham 
Wheelwright,    Edwin  Whitfield,  B.A.  (Oxon.),  Ph.D.  (Munich), 

F.LC,  Greenholme,  Westfield-road,   Acock's-green,  near  Bir- 
mingham 
Whitaker,  Thorp,  BradfordDyers' Association,  Ltd.,  Bradford,  Yorks. 
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II  Whitfield,  John,  113,  Westborough,  Scarborough 

Whittaker,  Christopher  Joseph,  West  Bank,  Lytham 
;  Whittaker,  Thomas,  Ravensmere,  Ansdell,  Lytham 
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"Wilson,  Lyndon  C,  31,  Castle-gate,  Newark-on-Trent 

Wilson,      Leonard     Philip,      Stocksfield,      Church-road-north, 

Hanwell,  W. 
II Wilson,   William  John,  c/o  Dr.  W.  M.  Watts,  Shirley,  Venner- 

road,  Sydenham,  S.E. 
Wilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  North 
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Wright,  Fred.,  c/o  Messrs.  Elliott  Bros.,  O'Connell-street, 
Sydney,  N.S.W. 

Wright,  Harold  E.,  c/o  Sir  B.  Samuelson  and  Co.,  Ltd.,  Middles- 
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